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ADVERTISEMENT. 



So far as the Publisher is aware, nearly twen- 
ty years have elapsed since the last English 
edition of Huberts Observations on Bees was given 
to the Public, Under these circumstances, the 
acknowledged importance of Ruber's discove- 
ries renders any apology unnecessary for the 
appearance of this Edition, which it is hoped 
will be found more accurate and complete than 
any other previously published. The text has 
been carefully revised and rendered more agree- 
able to the English idiom than that of for- 
mer translations. A copious Appendix has 
been added, containing information on several 
branches of Practical Management, hitherto re- 
garded by many Bee-Masters as Si, desideratum to 
the original Observations, The Publisher has 
also prefixed an Abridgment of De CandoUe's 
Memoir of the Author, considering such as 
necessary to the perfection of the Work — at 
the same time as a merited tribute to the indo- 
mitable ardour and genius of Huber. An Ana- 
lytical Index has likewise been compiled, which 
will be found not only to facilitate reference, 
but to afford a very satisfactory synopsis of the 
volume. 
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TRANSLATOR'S PREFACE. 



The facts contained in this volume are deeply 
interesting to the naturalist. They not only 
elucidate the history of those industrious crea- 
tures whose properties are the peculiar subject 
of investigation, but they present some new 
and singular features in animal physiology, 
hitherto unknown, and even unsuspected. 

In all countries, and in every age, the labour 
of bees has proved a fertile source of admiration, 
and mankind have endeavoured unremittingly 
to convert it to gratification or emolument. 
What can be moi*e wonderftd," indeed, than to 
witness an insect of such apparent insignificance 
rendering each different flower tributary to it- 
self or the necessities of its young, and fabri- 
cating structures which no human art can ap- 
proach or imitate ! But it is from the impulse 
of its propensities, and from the united efforts 
of myriads, that we are enabled to gain those 
valuable products, which otherwise would be 
utterly unattainable. 



Curiosity and avidity being e^jually awaken) 
by the industry of these diminutive being! 
numerable theories, observations, and experi«j 
ments have followed regarding them, and 
common patience has attended the inquiry. 
Yet the real discoveries, compared with the 
multitude of investigators, have been surpris- 
ingly few. Vague speculations have been sub- 
stituted for rational researches into the nati 
of bees, and superficial inspection deemed satif 
fectory analysis of their works. Hence 
properties actually ascertained are so interwovi 
with errors, that no subject has been the parei 
of greater absurdities. Unfortunately, also,' 
some of those treatises, the most accessible, 
and, at the present day, the most popular, 
only contribute to their wider dispersion, and 
enhance the diiEculties of the philosophic nati 
ralist attempting their eradication. A considei 
able portion of the subsequent work is devoti 
to this purpose. It belongs to the reader 
judge of the deductions whereby the anthi 
concludes that he has established facts &o] 
experiment. 

Perliaps no treatise of equal compass, perhaj 
no treatise whatever contains as many novelties' 
in the history of bees. Their nature, organiza^ 
tion, senses, instinct, and mode of perpetuation, 
are all illustrated. The origin of wax, the faculty- 
of obtaining it from honey or sugar, its applii 






PREFACE. 

I tion to use in the etructnre of cells, and the 
formation of combs, are perspicuously discussed, 
while several points are established which had 
been previously the alternate theme of conjec- 
ture and controversy. But the general appro- 
bation given here, as well as on the Continent, 
to a modest and unobtrusive work, wherein 
both instruction and amusement are combined, 
constitutes the best testimony of its merits. 
Thus, to use the words of Sue, a foreign author, 
^_ " the observations axe so consistent, and the 
^^kdeductions so conclusive, that, when occupied 
^^P«ith this treatise, we feel as if we had assisted 
f^^ the author in each experiment, and pursued it 
with corresponding zeal and interest. Let us 
invite the admirers of Nature to its perusal; 
few are of such quality, or bo faithfully describe 
the properties and habits of bees." 

It is a circumstance too remarkable to be 
overlooked, that the author's defective sight 
induced him to employ an assistant in conduct- 
ing his experiments. Some of these have been 
since confirmed by various observers, and 
Eimong others by bis sou Peter Huber, whose 
elegant taste for natural history is testified in 
his Seseardtes concemiivg the Habits of Aids. 
The experiments themselves seem to have been 
80 judiciously adapted to the object in view, 
l^nand the conclusions so strictly logical, as cvi- 
^Hdently to preclude important errors. It is not 



nncommoQ, indeed, to hear authority challenged. 
Even persons the least qu^fied venture to op- 
pose their opinions to the truly learned, with a 
specious air of confidence, very apt to delude 
the unthinMng part of mankind. But those 
whose minda are the most copiously stored, are 
not invariahly the most urgent to disclose the 
full scope of their information. Therefore, 
although certain facts be not specified, it is far 
from a necessary consequence that they have 
been unseen ; nor although we fail to procure 
the same result under what we deem the same 
circumstances, are we hastily to denounce the 
accuracy of our precursors. 

After the talents of the author's philosophic 
assistant, Francis Burnens, had been assidu- 
ously devoted to his service for a number of 
successive years, he was called on to reside in a 
different quarter, where he now discharges some 
respectable public functions ; and it appears 
that of late he had not forsaken their common 
pursuits. 

A long interval elapsed between the publica- 
tion of the different memoirs, forming the first 
and second part of this volume. Here the 
whole are presented somewhat in an abbreviate 
ed form, particularly the portion relative to 
anatomical details, the theory of respiration, and 
the architecture of bees. All the substance, 
Iwwever, is preserved ; aad, aioidst the per- 
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plexity and intricacy in which it is partly in- 
volved, the narrative is rendered as explicit and 
concise as the subject admits. Nevertheless, a 
few passages have proved of doubtful interpre- 
tation, and a few unintelligible. Naturalists 
are frequently betrayed into an unprofitable pro- 
lixity, lessening the interest of their works, and 
even clouding themvdth obscturiiy. 

The cultivation of bees forms a branch of 
rural economy, which may be carried to very 
great extent. Its utility is obvious ; and where 
so much benefit might accrue, especially to the 
more dependent classes of the community, it is 
to be regretted that it does not receive greater 
attention. In general the cultivator will find 
his cares sufficiently rewarded. 
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MEMOIR OF HUBEK. 



Francis Hubeb was born at Geneva, on the 2d of July 
1750, of an honourable family, in which vivacity of 
mind and imagination seemed hereditary. His father, 
John Huber, had the reputation of being one of the 
most witty men of his day ; a trait which was fre- 
quently noticed by Voltaire, who valued him for the 
originality of his conversation. He was an agreeable 
musician, and made verses which were boasted of even 
in the saloon at Ferney. He was distinguished for 
lively and piquant^ repartee ; he painted with mnch 
facility and talent ; he excelled so much in the cutting 
out of landscapes, that he seems to have been a crea- 
tor of this art. His sculpture was better than that 
which those who are simply amateurs are able to exe- 
cute ; and to this diversity of talent, he joined the 
taste and the art of observing the manners of the 
animal creation. 

John Huber transmitted almost all his tastes to his 
son. The latter attended from his childhood the 
public lectures at the college, and, under the guidance 
of good masters, he acquired a predilection for litera- 
ture, which the conversation of his father served to 
develope. He owed to the same paternal inspiration 
his taste for natural history, and he derived his fond- 
ness for science from the lessons of De Saussure, and 
from manipulations in the laboratory of one of his 

b 
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relativea, nho ruined liiniB<:lf in searching for the phi- 
losop}ier's stone. il\s precocity of talent was manifest 
in tiif atCeatioQ to natult^, at an age wlien others are 
scarcely aware of its existence, and in tlie evidence of 
deep feeling, at an age uhen others hardly betray 
emotiotis. It seemed that, destined to a sobmissioii 
to the most cruel of privations, lie made, as it vere 
instinctively, a provision of recollections and feelinga 
for the remainder of his days. At the age of fifteen, 
bis general health and his sight began to be impaired. 
The ardour with which he pursued his labours and hi) 
pleasures, the eumestness with which he devoted hia 
itays to study, and bis nights to reading of romances 
by the feeble light of a lamp, and for which, when 
deprived of its use, he sometimes substituted the light 
of the moon, were, it ia said, the causes which 
threatened at once the loss of health and of sight. 
His father took him to Paris, to consult Tronchia, 
on account of his health, ami Venzel on the condition 
of his eyes. 

flTith a view to his general health, Tronchin sent 
him to a village (Slain) in the neighbourhood of Paris, 
in order that he might be Ave from all disturbing 
occupations. There be practised the life of a simple 
peasant, followed the plough, and diverted himself 
with all the rural concerns. This regimen was c 
pletely successful, and HuImt retained, from this coun- 
try residence, not only confirmed health, but a tender I 
recollection and decided taste for a rural life. 

The oculist Venzel considered the state of bis eyes | 
as incurable, and he did not think it justifiable to | 
Iiazard an operation for cataract, then less understood ' 
than at present, and announced to young Huber the 
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probability of ao approaching and entire bliadness. 

His eyes, however, notwithstanding their weaknesi, 

bad, liefore Ms departure, and after bis return, met 

those of Maria Aimee Lullin, a daughter of one of the 

syndics of the Swiss Republic. They had been com- 

I paniona at the lessons of the dancing master, and such 

I. B mutual love was clicrishcd as the age of seventeen is 

L spt to produce. The constantly increasing probability, 

\ however, of the blindness of Huber, decided M. Lullin 

F to refuse his consent to the union ; but as the mts- 

L fortune of her fnend and chosen companion became 

[ nore certain, the more did Maria regard herself as 

I pledged never to abandon him. She had become at- 

I tached to him at first through love, then through ge- 

] nerosity and a sort of heroism ; and she ro'ilvtd to 

I wait until she had attained the lawful age to ileeide 

I for herself (the age of twenty-five), and then to unite 

w herself with Huber. The latter perceiving the risk 

vhioh his infirmity would probably occasion to hit 

hopes, endeavoured to dissimulate. As long as he 

eoald discern some light, he acted and spoke as if he 

could sec, and often beguiled his owu misfortune by 
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I such a conference. The seven years thus spent made ^M 

SDCh an impression on him, that during the rest of his ^H 

life, even when his blindness had been overcome with ^H 

fluch surprising ability as to furnish one of his claims ^H 

to celebrity, lie was still fond of dissembling: he ^H 

would boast of the beauty of a landscape, which he ^^M 
knew of only by hearsay or by simple recollection, — 
the elegance of a dress, — or the fair complexion of a 
female whose voice pleased him -, and, in his convor' 

^^_ nations, in his letters, and even in his books, he would ^k 
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These expressiona, which deceived neitlier himself a 
any one else, were like bo many recollections o 
fatal period of his life when lie was daily sensible 
the thickening of the veil which wna constantly spread 
between hiia and the material world, and increased Mb 
fear not ouly of becoming entirely bUnd, but of beinoj 
deserted by the object of his love. Bat it was not sojH 
Miss Lullin resisted every persuasion — every pcrscoofl 
tion even — by which her father endeavoured to divern 
her from her resolution ; and, as soon as she had at- 
tained her majority, she presented herself at the altar, 
conducted by her maternal uncle, M. Rilliet Fatio, 
and leading, if we may so term iti herself the gpouacl 
who in his happy and brilliant days had been hi|H 
choice, and to whose saddened fall she was now dete^V 
mined to devote her life. 

Madame Huber proved, by her constancy, that she 
was worthy of the energy which she had manifested. 
During the forty years of their union, she nev&i^ 
ceased to bestow upon her blind husband the kindeofl 
attention : she was his reader, his secretary, his ob^B 
server, and she removed, as far as possible, all thos^ 
embarrassments which would naturally arise from his 
infirmity. Her husband, in alluding to her small 
stature, would say of her, tnem magna in carport 
parro. As long as she lived, said he also, /te ~ 

nensihU of the mii/brlune of being blind. 

We have seen the blind shine aa poeta, and distiw 
gULsh themselves as philosophers and calculators; 
it was reserved for Hubcr to give a lustre to hia c 

liences of observation, and on objects i 
minute that the most clear-sighled observer i 
scarcely observe them. The reading of the irorki 
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t R«anmur and Bonnet, and the conversation of tbe 

hia curiosity to the liistory of bees. 

I habituEtl residence in the country inspired him 

b the desire, first of Terifying souie facts, then of 

; some blanks in their hixtory; but this kind of 

ervation required not only the use of such an in- 

t as the optician must furninb, but an intcUi- 

t assistant, who atone could adjust it to its use. 

p had then a servant named Francis Bumeos, re- 

■rkable for his sagacity and for the det'otion he bore 

r his lUEtster. Huber practised him in the urt of 

BTTation, directed hini to his researches by (jues- 

i adroitly combined, and aided by the recoUec- 

if his youth, and by the testimonials of his wife 

d friends, he rectified the assertions of his asBistant, 

and became enabled to form in his owa miod a true 

and perfect image of the minutest f^cts. " I ota 

much more certain," said he oue day to me, smiling, 

" of what I taste than you are, for you publish what 

your own eyes only huve suen, while I take the mean 

among many witnesses." This is, doubtless, very 

plausible reasoning', but it will hardly render any oue 

mistrustful of his own eyes I 

The publication of his observations took place in 
I792t ia the form of letters tu Ch. Bonnet, and under 
the title of " Nauvelles Obaemationg lur let AbeiUet*" 
'Fhis work made a strong impression upon many 
naturalists, not only from the QOvelty of the facts, but 
from their rigorous exactnesa, and the singular difS- 

* One vol. 8vo, Geneva. Aootber edition wbs printed in 
iiB volume l2nio ; in ivhich a short practical 
nBgemenl of bees was anonymously Bubjain. 

to the worV» of Uubcr. 
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culty against which the author had to struggle with 
eo much ability. Most of the academies of Europe 
(and especially the Academy of Sciences of Paris) 
admitted Hulier, from time to time, among their as- 
sociates. 

The activity of his researches was relaxed neither 
by this early research, which might have satisfied Lia 
self-love, nor by the embarrassments which he suffered 
in consequence of the llevolution, nor even by a sepa- 
ration from his faithful Durnens. Another assistant 
of course became necessary. His first substitute wai 
his wife, — then his son, Pierre Huher, who iKgaa 
from that time to ac(|airc a Just celebrity !u the his- 
tory of the economy of antR, and various other insect§^ 
commenced his apprenticeship as an observer, it 
sisting his father. It was principally liy his assistance 
tliat he made new and laborious researches relative to 
his favourite insects. They form the second volume 
of the secuiid edition of liis work published iu 1814, 
which was edited in part by his son. 

The origin of the was was at thai time a point is 
the history of bees much disputed by naturalists. By 
some it was asserted, though without sufticient proofi 
that it was fabricated by the bee from the hooey. 
Huber, who had already happily cleaved up the origin 
of the propolis, conGrmed this opinion, with respect 
to the wax, by numerous observations ; and showed 
very particularly, with the wd of Burnens, iiow it es- 
caped in a laminated form from between the rings of 
the abdomen.* He uistituted laborious researches to 

* TLe work o( Huber oil tbii lubjeit appeared in the 
BibliothequB BritBonique, uadcr the title o! '• Premiera 
Mcmoire luc TOrigine de la Clie," & txr, p. 59; but tb«)r 
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discover how the bees prepare it for their edifices ; 
he followed step by step the whole construction of 
those wonderful hives, which seem, by their perfection, 
to resolve the most delicate problem of geometry ; he 
assigned to each class of bees the part it takes in this 
construction, and traced their labours from the rudi- 
ments of the first cell to the completed perfection of 
the comb. He made known the ravages which the 
Sphinx atropos produces in the hives into which it 
insinuates itself * ; he even endeavoured to unravel 
the history Of the senses of the bees, and especially to 
examine the seat of the sense of smell, the existence 
of which is proved by the whole history of these in- 
sects, while the situation of the organ had never been 
determined with any certainty. Finally, he prose- 
cuted a curious research into the respiration of bees. 
He proved by very many curious experiments that 
bees consume oxygen gas like other animals. But how 
can the air become renewed, and preserve its purity 
in a hive plastered with cement, and closed on all its 
sides, except at the narrow orifice which serves for a 
door? This problem demanded all the sagacity of 
our observer, and he at length ascertained that the 
bees, by a particular movement of their wings, agi- 
tated the air in such a way as to effect its renovation ; 
and having assured himself by direct observation, he 
farther proved its correctness by means of artificial 
ventilation. 

bave been resumed and extended in the second edition of bis 
Researcbes. 

* Tbis part of bis researches had already appeared in tbe 
Bibliotbeque Britannique, ip 1840, t. xzvii. pp. 275 and 358, 
under the title of " Letter to M. Pictet." 
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This perseverance of a whole life, ia a given object, 
is one of the character! atic trails of Hubcr. and pro- 
bably one of the causes of his aucccss. Naturalists 
are divided from taste, and oflen from position, into 
two aeries. The one love to embrace the lout en- 
Mtnile of beings, to compare them with others, to 
seize the relations of their organization, and to deduce 
from them their classification and the general laws of 
nature. It is this class who have necessarily at their 
disposal, vast collections ; and they mostly dwell in 
large cities. The others take pleasure in the profound 
study of a. given subject, considering it under all its 
aspects, scrutinizing into its minute details, and pa- 
tiently following it in all its peculiarities. The latter 
are generally sedentary and isolated observers, living 
remote from collections, and far from great cities. 

Hnber is evidently to be placed in the school of 
special observers : his sitnation and infirmity retained 
him In it, and he acquired therein an honourable rank, 
by the sagacity and precision of his researches ; but 
it is plainly perceptible, in reading his worhs, that his 
brilliant imagination urged him to'n'ard the region of 
general ideas. Uoprovidpd witli terms of comparison, 
he sought them in that theory of final causes, which is 
gratifying to every expanded and religious mind, be- 
I fiause it appears to furniaii a reason for a multitude of 
facts, the employment of which, however, as is well 
known, is prone to lead the mind into error; but we 
inuit do him the justice to acknowledge, that the use 
he makes of them is always confinetl within the limits 
of philosophical doubt and observation. 
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IHis style is, in general, clear and elegant ; always ^M 
retaining the precision requisite to the didactic, it ^M 
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possesses the attraction which a poetic imagination 
can readily confer upon all subjects ; but one thing 
which particularly distinguishes it, and which we 
should least expect, is, that he describes facts in a 
manner so picturesque, that in reading them, we fancy 
that we can see the very objects, which the author, 
alas, was never able to see ! I venture also to add, 
that we find in his descriptions so many 'masterly 
touches, as to justify the conclusion, that if he had 
retained his sight he would have been like his father, 
his brother, and his son, a skilful painter. 

His taste for the fine arts, unable to derive pleasure 
from forms, extended to sounds ; he loved poetry, but 
he was more especially endowed with a strong inclina- 
tion for music. His taste for it might be called in- 
nate, and it furnished him with a great source of re- 
creation throughout his life. He had an agreeable 
voice, and was initiated in his childhood in the charms 
of Italian music. 

The desire of maintaining his connection with ab- 
sent friends, without having recourse to a secretary, 
suggested the idea of a sort of printing press for his 
own use ; he had it executed by his domestic, Claude 
Lechet, whose mechanical talents he had cultivated, as 
he had before done those of Francis Burnens for na- 
tural history. In cases properly numbered, were 
placed small prominent types which he arranged in 
his hand. Over the lines thus composed, he placed a 
sheet blackened with a peculiar ink, then a sheet of 
white paper, and with a press, which he moved with 
his feet, he was enabled to print a letter which he 
folded and sealed himself, happy in the kind of inde- 
pendence which he hoped by this means to acquire. 
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But the difficulty of putting this press into action pre- 
vented the habitual use of it. These lettere, and some 
algebraic characters formed of baked clay, which his 
ingenious bod, always anxious to serve him, had made 
for hia use, were, duripg more than fifteen years, 
source of relaxation and amusement to him. He 
joyed walking, and even a solitary promenade 
means of threads wiiich he had caused to be stretcl 
through all the rural walks about his dwelling. 

Naturally endowed with a benevolent heart, how 
were those happy dispositions too oitea destroyed by 
the collisions of the world, preserved in him ? He 
received from all that surrounded him nothing but 
kindness and respect. The busy world, the scene of 
so many little vexations, had disappeared from his 
view. His hoii^e and his fortune were taken care of, 
without any embarrassment to him. A stranger to 
public duties, he was in a great measure ignorant of 
the politics, the cunning, and the fraud of men. Hav- 
ing rarely had it in his power (without any fault of 
his own) of being useful to others, he never expe- 
rienced the bitterness of ingratitude. Jealousy, even 
notwittistanding his success, was aileneed by his inSr- 
mity. To be happy and prosperous in a situation in 
which so many others are given up to continual re- 
grets, was accounted to him as a virtue. The female 
sex, provided their voices were agreeable, all appeared 
to him as if he had seen them at the age of eighteen. 
His raind preserved the freshness and candour which 
constitute the charm and happiness of adolescence; 
he loved young people, for with their sentiments his 
own were more in accordance than will 
aged and experienced. lie took pleasure, to the 
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last, in directing the studies of tiie yonng, and pos- 
sessed, iu the highest degree, the art of pleasing and 
intereatiug them. Though fond of new acquaintance, 
he never abandoned his old fricnda. " One thing I 
have never been able to learn,'' said he in extreme old 
age, " that is, to forget how to love." Thus had he 
the good sense justly to appreciate and enjoy the ba- 
lauce of advantages which were furnished him, by the 
very condition in which he was placeii. 

His conversation was generally amiable and gra- 
cious ; he was easily led into the humorous ; he was 
a stranger to do kind of knowledge ; he loved to ele- 
vate his thoughts to the gravest and most important 
subjects, as well as to descend to the most familiar 
sportiveness. He was learned, in the ordinary sense 
of the word; but, like a skilful diver, he went to the 
bottom of each question by a kind of tact and a saga- 
city of perception which supplied the place of know- 
ledge. When any one spoke to him on subjects 
which interested his head or heart, his noble figure 
became strikingly animated, and the vivacity of his 
countenance seemed, by a mysterious magic, to ani- 
mate even his eyes, which had so long been condemned 
to darkness. 

He spent the last years of bis life at Lausanne, un- 
der the care of his daughter, Madame de Molin. He 
continued to make additions at intervals to his former 
labours. The discovery of bees without stinga, made 
in the environs of Tampico by Captain Hall, escited 
bis curiosity ; and it was a high satisfaction to him 
when his friend, Professor Prevost, procured for him 
^Dst first a few individuals, and then a hive of these in- 
^^Bftcts. It was the last homage which he rendered to 
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his old friends, to whom he had devoted so many la- 
borious researches, to whom he owed his celebrity, 
and, what is more, his happiness. Nothing of any 
importance has been added to their history since his 
time. 

Ruber retained his faculties to the last. He was 
loving and beloved to the end of his days. At the age 
of eighty- one, he wrote to one of his friends, " There 
is a time when it is impossible to remain neglectful ; 
it is, when separating gradually from each x)ther, we 
may reveal to those we love all that esteem, tender- 
ness, and gratitude have inspired us with towards 
them. * * * I say to you alone," adds he, far- 
ther on, " that resignation and serenity are blessings 
which have not been refused." He wrote these lines 
on the 20th of I^ecember 1831, and on the 22d he was 
no more ; his life became extinct, without pain or 
agony, while in the arms of his daughter. — Abridged 
from " The Life and Writings of Francis Huher,** 
by Professor De Candolle. 
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LETTER I. 



OK THE IMFBEGNATION OF THE QUEEN BEE« 

Sir, — Afi you desired me to transmit a written detail of 
my principal experiments on bees, when I gave you 
an account of them at Genthod, I hasten to extract 
the following observations from my journal. No- 
thing can be more flattering than the interest you 
take in my researches: therefore, permit me to re- 
mind you of your promise to suggest new subjects 
for investigation,* 

Glass hives, constructed after M. de Reaumur's 

principles, are of a form unfavourable to the ob- 
server ; because their width allowing the bees to 
build two combs parallel, whatever passes betweea 
them is concealed from his view. Long experience 

* All the letters in the first portion of th^ work are address- 
ed to the celebrated naturalist M. Bonnet, whose labours in 
this departnoent of science are well known and justly appre- 
ciated. His decease in 1793, during the prosecution of the 
author's experiments, explains the reason for dividing tb« 
volume into two parts. — T, 
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of this has ioditced you to recomnieDd hives much 
flatter or thinner } the panes of wbich should be sepa- 
rated by so small an interval, that only a single row 
of corahs could be erected between them. From 
having felt the same inconvenience, I have profited 
by your counsel in providiog hives reduced to an 
inch and a half in width, wherein swarms have been 
established without any difficulty. Here, however, 
the charge of constructing a single comb must not bt 
committed to the bees : they are taught by nature to 
make more than one, and all parallel to each other — 
a law from which they never derogate, unless when 
constrained by some particular arrangement. There- 
fore, if left to tiieniselves in these flat hives, which 
cannot admit of two combs paraliel to the plane of 
the sides, they wiil form several ainall ones perpendt 
cular to it : and in that case all will be equally lost fj 
the observer. Thus previous dispositions 
essential for the direction of the combs. I 
trived that, while they were built perpendicular to 1 
horizon, the lateral surfaces should be three o 
lines from the panes constituting the sides c 
hive.* This distance, in a]lo\ving sufficient latittH 
for the motions of the bees, prevented them from 6 
lecting in too large clusters on the surface of j 
comb. By such precautions, they were easily e 
blished in very thin hives, where they pursued t 
labours with the same assiduity and regularity ; 
every cell being eaposed to view, none of their p 
ceedings could be concealed. 



; cipT«EScd i. 



tines, 



THE QUEEN BEE. 3 

It is true, that by compelling these insects to live 
in a habitation where they could construct only a 
single row of combs, I had, in a cer^in measure, 
chsmged their natural condition, and this circumstance 
possibly might have affected their instinct.* There- 
fore, to obviate every objection, I invented a kind of 
hives, which, without losing the advantages of those 
very thin, at the same time approached the figure 
of common hives, where bees form several rows of 
combs. 

I procured several small fir frames, a foot square 
and an inch and a quarter broad ; and connecting 
them together by hinges, the whole, like so many 
divisions, could be opened and shut as the leaves of a 
book — ^Plate 1, fig. 1, 2. When using a hive of this 
description, we previously fixed a comb in each frame, 
and then introduced all the bees which were required 
for the particular experiment. Opening the different 
divisions in succession, we daily inspected both sur- 
faces of every comb : there was not a single cell 
where we could not see distinctly whatever passed at 
all times, nor a single bee, I miiy almost say, with 
which we were not particularly acquainted. Indeed 
this apparatus is nothing more than the union of seve- 
ral very flat hives capable of separation. But bees 
must not be visited, iu such a habitation, before their 
combs are fixed securely in the frames, otherwise they 
may kill or maim them by falling out, or excite that 
degree of irritation as will expose the observer to 

* A single comb of very large dimensions, attached under 
the boughs of a tree, is said to be constructed by a species of 
bees in India. — 71 
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being stung, which ia always painful, and sometimeg 
(langeroud : but tiiey soon become accustomed to their 
situation, and are in some respect tamed by it. In 
ihree days we may begin to operate on the liive, to 
open it, remove part of the combs, and substitute 
others, without the bees exhibiting too formidable 
■ymptoms of displeasure. You will remember. Sir, 
that oo visiting my retreat, I sliowed you a hive of 
this kind that had been a long time in experii 
and how much you were surprised that the bees 
rjuietly allowed us to open it. 

In these hives I have repeated alt my observatioi 
and obtained exactly the same results as in the thin- 
nest. Thus I think already to have obviated any 
objections that may arise concerning the supposed 
inconvenience of flat hives. Besides, I canoot regnt 
the repetition of my labours ; by going over the same 
course several limes, I am much more certain of hav- 
ing avoided error; and it also appears, that soi 
aiivant^es are found in these which may be call 
Jiook, or Leaf-hives, as they prove extremely 
in the economical treatment of bees, which shall 
afterwards detailed. 

Having now come to the particular object of 
letter, the fecundation of the queen bee, I shall, in 
few words, examine the dilferent opinions of naturaV 
ists ; next, I shall state the most remarkable observa- 
lions which their conjectures have induced me 
make, and then describe the new experiments 
which I think I liave solved the problem.* 

It inaiat tbat my readera, the better to r^mprehen 
i »aid, thai] peruse the Memoirs of M, ite Reaumia 
.rt thate of Ihe Luaafian Society ; but I ir 
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Swammerdam, who studied bees with anremittin 
attention, and who could never see the real union of a 
drone and a queen, was satisfied of its being unneces 
sary for fecundation of the eggs : but having re 
marked that, at certain times, the drones exhaled ;;i 
very strong odour, he thought it an emanation which 
operated fecundation by penetrating the body of the 
female. His conjecture was confirmed on dissecting 
the male sexual organs ; for he was so much struck 
with the disproportion between them and those of tlie 
female, that he did not believe their union possible. 
Besides, his opinion concerning thfe influence of the 
odour was plausible, from affording a good reason for 
the prodigious number of males. There are frequently 
fifteen hundred or two thousand in a hive ; and, ac- 
cording to Swammerdam, it is necessary they should 
be numerous, that the emanation proceeding from 
them may have an intensity or energy sufficient tc» 
effect impregnation. 

Though M. de Reaumur has refuted this hypothesis' 
by just and conclusive reasoning, he has failed tc 
make the sole experiment that could support or over- 
turn it : which was confining all the drones of a hive 
in a tin case, perforated with minute apertures, that 
might allow the emanation of the odour to escape, 
but prevent transmission of their organs. The case 
should have been then placed in a hive well peopled, 
but completely deprived of males, both of large and 
small size, and the consequences observed. It is evi- 

quest them to examine M. Bonnet's works, tom. 5, 4to. edit. 
and tom. 10, 8vo., where they will find a short and distinct 
abstract of all that naturalists have hitherto discovered on the 
suhject. 
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dent, had the queen laid eggs after matters were tlius 
disposed, ihat Swammerdam's liypotheais would have 
acquired probability ; and, on the contrary, it would 
have been confuted had she produced no eggs, or only 
sterile cues. However, the experiment has been 
made by us, and the female remained barren ; there- 
fore, it ia undoubted, that the emanation of the odour 
nf the males does not impregnate queens. 

M. de Reaumur was of a different opinion. He 
thought that the queen's fecundation followed actual 
union. Having conHnei] several drones in a glass 
vessel along with a virgin queen, he saw the females 
Hiake many advances to tlie males ; but, unable to 
observe any thing so intimate that it could be deno- 
minatcd their union, he leaves the question undecided. 
We have r^>eated this experiment also ; we have fre- 
hfuently confined virgin queens with drones of all 
ages : we have done so at every season, and witnessed 
all their advances and solicitations towards the males ; 
we have even believed tliat we saw a kind of union 
between them, but so short naii imperfect that it wa« 
unlikely to effect impregnation. Yul, to neglect no- 
thing, we confined to her hive a virgin queen, that 
had suffered the approaches of the male. During a 
month that her imprisonment continued, she did not 
lay a single egg ; therefore, these momentary junc- 
tions do not accomplish fecundation. 

In the Contemplation de la Nature, you have cil 
tlie observations of the English naturalist Mr Debrnv, 
wliich, from their apparent accuracy, seemed at last 
to elucidate the mystery. Favoured by chance, that 
observer one day perceived, at the bottom of cEjk 
containing eggs, a matter apparently prolific, at lealk 
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Bry different from the substance or jelly which Iwea 
rcoinmonly collect around their new hatched worms. 
Solicitou!! to learn its origin, and conjecturing that 
it might be masculioe matter, be began to watch the 
motiona of every drone in the hive, on purpose to 
seize the moment when it should be received by the 
egg§. He assures ub, that be saw several drones insi- 
nuate the posterior part of the body into the cells for 
that purpose. After frequent repetition of the first, 
he entered on a long series of other ejiperiraents. He 
confined a number of workers in gloss bells along 
with a queen and several males. Tliey were supplied 
"jrith pieces of comb contiuning boney, but wanting 
He saw the queen lay eggs, which were be- 
lewed by the males, and from which larvie were 
""hatched :" consequently, he could not hesitate in ad- 
vancing as a fact demonstrated, that male bees fecun- 
date the queen's eggs in the manner of fi'ogs and 
fishes, that is, after they are pruduced.| 

There was something very specious in this ex- 
planation : the experiments on which it was founded 
seemed correct ; and it afforded a satisfactory reason 

|fi)r the prodigious number of males in a hive. At 
the same time, the author bad neglected to obvialc 
0oe strong objection. Larvte appear when there are 
po drones. From the month of September until 
• The larva h the worm or cBlerpillBr whloh comes from 
the eggof an inaect: it then changes into another stale called . 
the pupa, cfaryiHlie, or nympfa, aiid, Imlly, into the perfi^cl 
■niiDBl. Later naturalists incline to Bubatitute tbii iiameiD 
wbeie the worm is not seen under its final h- 
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April, hives ore generally destitute of males, yet, 
notwithstanding their absence, the qncen then lays 
fertile eggs. Thus, the prolific matter cannot be r< 
quired for their impregnation, unless we shall suppose 
that it is necessary at a certain time of the year, 
while at every other season it is useless. 

To discover the truth, amidst these facta apparently 
so CDntradict(»7, 1 detemaiDed to repeat Mr Debraw's 
experiments, and to observe more precaution tiian he 
himself had done. First, I sought for that matter, • 
which he supposes the prolific, in cells containing J 
eggs. Several were actoally found with such an ap- 
pearancc, aud, during the first days of observatioD, 
neither my assistant nor myseif doubted the reality of 
the discovery. But we afterwards found it an illusion 
arising from the rejection of the light, for nothing! 
like a fluid was visible, except when the solar rayi 
reached the bottom of the cells. This part i 
monly covered by shining fi-agments of the c 
of worms sucuessivfly hatched, and the refiection o 
the light from these, when much illuminated, prodot 
an illusory eifeet. We proved it by the stricte 
examination, for no vestiges of a flaid were percei*. 
tible when the cells were detached and cut asunder. 

Though the first observation inspired us with si 
distrust of Mr Debraw'a discovery, we repeated his 
other experiments with the utmost care. On the tith 
of August 1787, we immersed a hive,* and, with scru- 
pulous attention, examined all the bees while in thi 

' Buce mhf be long immersed in water tvithoat dcslroyin 
life. Reaumur found tbem recover nftir niiio hours 
aion; other unimBlB of analoguiia species exhibit atil 
wonderful ri 
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large or small ; and having examined every comb, 'we 
found neither male nymph, nor worm. When the 
bees were dry, we replaced the whole, along with the 
queen, in their habitation, and transported them into 
my cabinet. They were allowed full liberty ; there- 
fore, they flew about) and made their usual collections; 
but, it being necessary that no male should enter the 
hive during the experiment, a glass tube was adapted 
to the entrance, of such diniensions that two bees 
only could pass at once ; and we watched the lube 
attentively during the four or live days that the ex- 
periment continued. We should have inBtantly ob- 
■erved and removed any male appearing, that the 
result of the experiment mi{;ht be undisturbed, and 1 
cnn positively affirm that not one was seen. However, 
from the first day, which wa^ the Olh of August, the 
queen deposited fourteen egga in the workers' cells ; 
and all these were hatched on the tenth of the same 
month. 

This experiment is decisive ; since tiie eggs laid by 
the queen of a hive where there were no males, and 
where it was impossible one could be introduced, 
since these eggs, I say, were fertile, it becomes in- 
dubitable that aspersion with the masculine matter is 
not required to eliect their exclusion. 

Though it did not appear that any reasonable 
objection could be started against such an inference, 
yet, as I had been accuslomed in all my experiments 
to investigate the most trifling difficulties which could 
occur, I conceived that Mr Debraw's partisans might 
maintain, that the bees, deprived of drones, perhaps 
vould search for those in other hives, and carry the 
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fecundative matter to their own habitations for the 
purpose of depositing it on the eggs. 

It was easy to appreciate the force of this objection ; 
for the only thing necessary was repetition of the 
former esperiments, and confinement of the bees. so 
closely to their hives that none could possibly escape. 
You know very well, Sir, that these animals can live 
three or four months confined in a. hive well stored 
with honey and wax, if apertui'Cs are left for circula> 
tion of the air. This experiment was made on thft 
tenth of August; and I ascertained, by means of 
immersion, that no male was present. The bees were 
confined four days in the closest manner, and then I 
found forty yonng larvae, recently hatched. 

I extended my precautions so far as to immerse tbe^ 
same hive a second time, to be assured that no male 
had escaped my researches. Each of the bees was 
separately examiued, and none was there that did not 
display its sting. The coincidence of this esperiment 
with the other, proved that the eggs were not extei^ 
nally fecundated. 

In terminating the confutation of Mr Debraw's 
opinion, I have only to explain what led him into 
He employed queens in his esperiments, with 
whose history he was not acquainted irom their origin. 
When he observed that the eggs produced by a. queea 
confined along with males were fertile, he thence de- 
termined that they had been bedewed by the prolifia 
matter in the ceils. But, to have rendered his con* 
elusion just, he should have first ascertained tliat 
femiUe was in a virgin state, and this he neglected* 
The truth is, that, without knowing it, he had used a 
queen after her commerce with the mole. Had ha 
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taken a virgin queen, the momeat she came fiom Hie 
royal cell, and confiued her in his vessels along witU 
drones, the result would have been opposite ; for, even 
amidst a seraglio of males, this young queen never 
would have laid, a^ I shall afterwards prove. 

The Liiaatiai) observers, and Hattorf in particular, 
thought the queen was fecundated of herself, without 
concourse with the males. I shall here give an ab- 
Btract of the csperiment on which this opinion is 
founded." 

Hattorf took a queen whose virginity he could not 
doubt. He excluded all the males of the large and 
likewise of the small species, and, in several days, 
foond both eggs and worms. He asserts that there 
were no drones in the hive during the course of the 
a^eritnent ; but, although they were absent, the queen 
laid eggs, from which worms proceeded : whence he 
considers that she is impregnated by herself. 

Reflecting on this esperiment, I did not find it 
sufficiently accurate. Males pass with great facility 
from hive to hive ; and Hattorf took no precaution 
against any being introduced into his. He says, indeed, 
there was no male, but is silent respecting the means 
adopted to prove the fact : And although he might be 
satisfied of no large drone being present, still a small 
one might have escaped his vigihmce, and fecundated 
the queen. With a view to clear up tlie doubt, I r 

lived to repeat his experiment, in the manner de- 
ibed by him, and without greater care or precaution. 



Vlds in Schiraeli'a Kiutory of Bees, a memoir iiy Ilnllorf, 
entitled. Physical Sesearches whether ike Queen Bee requlrt 
'emndalioti by Drones ? 
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I put a virgin queen iiito a hivo, from wbick all tl 
males were excluded, but the bees left at perfea 
liberty. Several days afterwards I visited tbe Livt 
and found new hatched worms in it. Here then fl 
the same result as Hattorf obtained I 
deducing the same consequence, we had to ascertain 
beyond dispute that no male had entered the hive. 
Thus it was necessary to imtnerge the bees, and ex* 
amine each separately : By which operation we actu- 
ally found four small malen. Therefore, to render the 
experiment decisive, not only was it requisite to 
remove all the drones, but also, by some infallible 
method, to prevent any from being introduced, which 
the German naturalist had neglected. 

I prejmred to repair this omission, by putting 
* virgin queen into a hive, from which the whole 
males were carefully removed ; and to be physically 
certain that none could obtain access, a glass tube 
was adapted at the entrance of such dimensions that 
the working bees could freely pass and repass, but too 
narrow for the smallest male. Matters continued thus 
for thirty days ; tlie workers departing and returning, 
l>ei-fornied their tisual labours ; but the queen remained 
sterile. At the expiration of that time, her belly waa 
equally slender as at the moment of her origin, 
repeated the experiment several times, and alwaj 
with the same result. 

Therefore, as a queen, rigorously separated frond 
all commerce with the male, remains sterile, it is e 
dent she cannot impregnate herself, and that HaltorTfl 
opinion is ill-founded. 

Hitherto, by eodeavouring to confute or verify thS'^ 
conjectures of all the authors who had preceded n 
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by Dew experimeDts, I bad acquired the knowlclge of 
new facts, but these were apparently so contradictory 
as to render tbe solution of the problem Btill more 
difficult. While examining Mr Debraw's hypothesis, 
I coD'fiDed a queen in a. hive, from which all the drones 
e removed j yet she was fertile. When coDsider- 
f the opinion of Hattorf, on the contrary, I put one 
f whose virginity I was perfertly satisfied in the same 

lation, she remained sterile. 

I Embarrassed by so many difficulties, I was on tbe 

riot of abandoning the subject of my researches, 

n at length, on more attentive reflection, I thought 

Bse contradictions might arise from experiments 

ide indifferently on virgin queens, with whose his- 

a not acquainted from the origin, and which 

erhaps had been fecundated unknown to me. Im- 

vith this idea, I undertook a new method of 

^Aservation, not on queens fortuitously taken from the 

bive, but on females decidedly in a virgin state, and 

whose history was known to mc from the instant of 

their leaving the cell. 

From a very great number of hives, I removed alt 
the reigning females, and substituted for each a queen 
taken at the moment of her birth. The hives were 
then divided into two classes. All tlie moles, both 
large and small, were taken from the first, and I 
adapted a glass tube at the entrance, so narrow that 
DO drone could pass, but large enough for the free 
a of the common bees. In the hives of the 
3ond class, I left the whole drones belonging to 
even introduced more ; and to prevent 
a from escaping, a glass tube, also too narrow for 
e males, was adapted to their entrance. 



For more than a monlli, I carefully watched thn J 
experiment, made on a large scale ; but, niucti to my 
surprise, every queen remained sterile. Thus it was 
proved that queens confined in a hive would ooDtione 
barren though amidst a seraglio of males. 

This result induced me to suspect that the females 
could not be fecundated in the interior of the hive, 
and that it was necessary for them to lea^e it for re- 
ceiving the approaches of the maJe. To ascertain the 
fact was easy, by a direct experiment; and &s the 
point is important, 1 shall relate in detail what wM 
done by my secretary and myself on the 29th of June 
1788. 

Aware that in summer the males usually leave the 
hive in the warmest part of the day, it was natural for 
me to conclude that if the queens were obliged to go 
out for fecundation, instinct would induce them to do 
so at the same time as the others. 

At eleven in the forenoon, we placed Qurselvea 
opposite to a hive containing an un impregnated queen 
live days old. The sun bad shone from his rising ; tbe 
air was very warm ; and the males began to leave the 
hives. We then enlarged the entrance of that selected 
for observation, and paid great attention to the bees 
entering and departing. The males appeared, and 
immediately took flight. Soon afterwards, the young 
queen came to the entrance ; at first she did not Hy, 
but during a httle time traversed the board, brushi^ 
her belly with her hind legs ; neither workers nor 
males bestowing any notice on her. At last she took 
flight. When several feet from the hive, she re- 
(nrned and approached it, as if to esamine the plaioe 
of her departure, perhaps judging this precaution ne- 
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cessary to recogniBe it ; sUe then flew away, descvib- 
ing horizontal circles twelve or fifteen feet above the' 
earth. We contracted the entrance of the hive, that 
might not return unobserved, and placed oorselves 
^ in the centre of the clrclcfi described in )ier flight, the 
(Dore eaaily to follow her, and witness all her motions. 
But she did not remain long in a situation iavourable 
r our observations, and rapidly rose out of sight. 
We resumed our place before the hive ; and in seven 
Kinitiutes the young queen returned to the entratice of 
(-* habitation which she had left for the first time. 
Having found no external evidence of fecundation, 
Kre allowed her to enter. In a (juarter of an hour she 
e-appeared, and, after brushing herself as before, 
Rook flight ; then returning to examine the hive, $be 
o high that we soon lost sight of her. This se- 
cond absence was much longer than the first ; it occu- 
pied twenty-seven minutes. AVe now found her iu 
a state very different from that in which she was alter 
r former excursion ; the organs distended by a snb- 
, thick and hard, very much resembling liie 
in the vessels of the male ; completely similar 
o it indeed in colour and consistence." 

* It will afierwBTiIs appear, that what we tODk for the ge- 
eracire matter was the male organs left in Ibe body of the 
PlBmale ) a discovery which we owe to a circumstance 
L.riull be im mediately related, Perhaps I should avoid prolixity, 
|l||f (DppreBsing all my first oheeTvatioiia on the impregng 
F of tbe queen, and passing directly to the eiperinienti that 
r prove ebc carries away the genital organs ; but in such ol 
e, nhicb are both new and delicate, and where it i 
|.«Biy to be deceived, I cojisider tfaat a candid avowal of my 
^^fiors is doing the reader service. This is an additional proof 
O niany others of the absoliilE nMesBit]' thitt sa observe 
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But more evidence than mere resemblance I: 
requisite to establish that the female had returned 
the prolific matter of the males, we allowed this queen 
to enter the hive, and coniined her there. la two days, 
we found her belly swoln ; and she had already laid 
nearly an hundred eggs in the workers' cells. 

To confirm our discovery, we made several ot 
experiments, and with the same success. I shall 
tinue to transcribe my journal. 

On the second of July, the weather being very Gae, 
numbers of males left the hives ; and we set at liberty 
a young virgin queen, eleven days old, whose hive bad 
been always deprived of them. Having qaickly left 
the hive, she returned to examine it, and then row out 
of sight. She came back in a few minutes without 
any external marks of impregnation, and departed 
again In a quarter of an hour, with so rapid a flight 
that we could scarcely follow her a moment. This 
absence continued thirty minutes j but on her return, 
the last ring of the body was open, and the organs 
full of the whitish substance already mentioned. She 
was then replaced in the hive, from wliich all the males 
were excluded. In two days we found her impreg- 
nated. 

These observations at length demonstrate why Hat- 
torf obtained results so different from ours. His 
queens, though in hives deprived of males, had been 
fecundated ; and he thence concludes that sexual in- 
tercourse is not requisite for their inipregnatioD. 
not having confined the queens to their hives, th( 



should repeat all bis experimente a tliouBuid 
lite certainty of eeeitig facts m they really 
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had profited by tbeir liberty to unite witii the males. 
We, on the contrary, liavc surrounded our queens 
with a number of males, yet they continued sterile ; 
because the precautions for confining- the males to 
their hives had also prevented the queens from depart- 
ing to seek that fecundation vithout which they could 
not obtain within. 

The same experiments were repeated on queens 
twenty, twenty-five, and thirty days old. All became 
lie after a single impregnation. However, we have 
'ked some essential peculiarities in the fecundity 
'«f those remaining in the virgin state until the twen- 
tieth day of their existence ; taut we shall defer speak- 
ing of the foct until being able to present naturalists 
with observations suflicieutly correct and numerous to 
Merit their attention : yet let me add a few words to 
rhat I have already said. Though neither my assist- 
it nor myself have witnessed the commerce of a 
queen and a drone, we think that, after the delail which 
has been just cummenced, no doubt of the fact can 
remain, nor can its necessity to effect impregnation 
be disputed. The sequel of oiu" esperiments, made 
with every possible precaution, appears demonstrative. 
The uniformscerility of queens in hives wanting males, 
and in those where they are confined along with them ; 
departure of these queens from the hives ; and the 
conspicuous evidence of impregnation with which 
ty return, are proofs against which no objections 
«tn etand. But we do not despair of being able next 
spring to obtain the complement of this proof, by 
seizing the female at the very moment of her union. 
Naturalists always liave been extremely embarrassed 
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to account for the number of males in most hives, ajict 
which seem only a burden on the commiinitj', sinoe 
they fulfil no function. But we now begin to diBcera 
the object of nature in multiplying them to such ttn 
extent. As fecundation cannot be accomplished within, 
and as the queen is obliged to traverse the espanse of 
the atmosphere, it is requisite the males should be nu- 
merous, that she may have the chance of meeting 
some one of them. Were only two or three in eafih 
hive, there would be little proltability of their depar- 
ture at the same instant with the queen, or that they 
would meet in their excursions j and most of the fe- 
males thus would remain sterile.* 

But why has nature prohibited sexual union within 
the hives F This is a. secret still unknown to UB. It 
is possible, however, that some favourable circum- 
stance may enable us to penetrate it in the course of 
our observatioDS. Various conjectures may be form- 
ed ; but at this day we require facts, and reject gra- 
tuitous suppositions. It should be remembered that j 
liccs do not form the sole republic among insects pre* J 

* KemBrkslile irregulnrily subsists in the number of miles, 
compared with the olber inhabitants of a hire. Swaminerdani 
found 693 along vriih B494 workers. Previous to the swann- 
ing of a luge bive, Reauojur counted 70U among 26,43S com- 
mon bees, and one queen. In nnotber, containing only 2900 
workers, he found 693 males. He computed 60,000 cells in 
the former, of which 20,000 were full a( brood. About 2530 
i:ella were appropriated for breeding males, and above half 
of them were occupied by larvui and nymplis. Thus, in- 
cluding the 700 in the perfect state, he observes, that tUs 
hive would be proTJded with above 2000 males. Tom. t 

061.— r. 



J 



THE QUEBS BEE. 1^ 

scRting a similar phenomenon ) female aata are also 
obliged to leave the ant-hills previous to fecundation.' 
I cannot request, Sir, that you will communicate 
those reflections which your genius will excite con- 
cerning the facts I have related. This is a favour to 
which I am not yet entitled. But as new exjieriments 
unquestionably will occur to you, whether on the im- 
pr^oation of the queen or on other points, may I so- 
licit you to suggest them ? They shall be e:(ecuted 
with all possible care ; and I shall esteem this mark 
of friendship and interest as the most flattering en- 
CQuragement that the continuance of my labours can 
^Bttceive. — Pregny, \Zlh August, 1789. 
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You have surprised mc most a 
your interesting discovery of the impregnation of tiie 
i|ueen bee. It was a fortunate conjecture that she 
left the hive to be fecundated ; and your method of 
ascertaining the fact was estremely judicious, and well 
adapted to the object. 

Let me remind you, that male and I'emale ants unite 
in the air ; and that after impregnation the females 
return to the ant-hills to deposit their eggs. Contem- 
plation de la Nature, Part. 11^ chap. '22, note 1. It 
Id be necessary to seize the instant when the drone 
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The maleB and females of ants are winged inxecla ; the 
former perish lome time after tlidr amours, and (he feuislet 
lose their wings a certain period after impregnation. — T. 
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But how remote from the 
e the means of ascertainii^ 
their coiamerce in the air ! If you have satisfactory 
evidence that the matter seen on the last rings of the 
female is truly moBCuHne, it is more than mere pre- 
aumptioa in favour of the truth. Perhaps it may be 
necessary that the male should seiie the female under 
the belly, which cannot be easily done but in the aJr> 
The large opening at the extremity, which you have 
observed in so particular a condition, seems to cor- 
respond with the singular size of the organs of the 

You wish that I should suggest son 
ments on these industrious republicans. In doing 
I shall take the greater pleasure and interest, 
know to what extent you possess the valuable 
combining ideas, and of deducing from this combina- 
tion results adapted to the discovery of new facts, A 
few at this moment occur to me. 

It may be proper to attempt the artificial fecunda- 
tion of a virgin queen with a pencil, at the same time 
observing every precaution to avoid error. This ex- 
periment, you are aware, has already succeeded witll 
more than one animal. fl 

To ascertain that the queen, which has left the hlvS^ 
for impregnation, is the same that returns to deposit 
lier eggs, you will find it necessary to colour the tho- 
rm with some varnish resisting humidity. It will be 
proper also to paint the thorax of a considerable num- 
ber of workers, in order to discover the duration of 
their life, which is a more secure method than slight 
mutilations. 

That the worm may be hatched, the egg must 
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red alraoftt vertically by one end near the bottom of 
cell. Is it true that it is unproductive, unless 
ten in this position ? Unable to determine the facti 
,ve it to the decision of experiment. 
formerly mentioned to you that I had long doubt- 
ed tlie real nature of the small ovular substances de- 
posited by the queens in the cells, and my inclination 
to suppose them minute worms not yet begun to ex- 
pand. Their elongated figure seems to favour my 
conjectnre. It would be expedient, therefore, to 
u'atch them with the utmost assiduity from the instant 
of production until the period of exclusion. If the in- 
tegument bursts, there can be no doubt that these mi- 
nute substances are real eggj. 

I return to the mode of the union taking place. The 
lieisht that the queen and the males rise to in the air 
prevents us from seeing what passes between them ; 
on which account the liive should be put into an 
apartment with a very lofty ceiling. M. de Reau- 
mur's experiment, confining a queen witii several males 
in a glass vessel, merits repetition; and if, instead of 
vessel, a glass tube some inches in diameter aud se- 
feet long were used, perhaps something satisfac- 
ry might be discovered. 

have had the fortune to observe the small 
queens mentioned by the Abbe Needtiam, but which 
he never saw. It will be of great importance to dis- 
sect them for the purpose of finding their ovaries. 
Mr Riem informed me that he had confined 
!e hundred workers, along with a comb containing 
[eggs, and aflerwards found hundreds in it, I strongly 
immended that he should dissect the workers. He 
formed me that eggs were discovered 
three. Probably without being aware of it, he ha* 






dissected small queens. As small drones exist, it is not 
surprising if small queens are produced also, and un- 
doubtedly by the same external causes. 

It is of much consequence to be intimately kg- 
(]umnted with this species of queens, for they may 
have great influence on different experiments, and may 
embarrass the observer : we should ascertain whether 
they inhabit pyramidal cells smaller thsji the common 
or hexagonal ones. 

M. Schirach's famous experiment on the supposed 
conversion of a common worm into a royal one can- 
not be too often repeated, though the Lusatian ob- 
servers already have done so fi-equently. I am anxious 
to learn whether, as the discoverer maintains, the ex- 
periment will succeed only with worms three or four 
days old, and never with simple eggs. 

The Lusatian observers, and the naturalist of 
Palatiuate, affirm, that when common bees 
with combs absolutely void of eggs, they then lay 
none but those of drones. Thus, there may be small 
queens producing the eggs of moles only, for it is 
evident they must have produced those supposed 
to come from workers. But how is it possible to 
conceive that their ovaries contain male eggs alone ? 

According to M. de Reaumur, the life of clirysalida 
may be prolonged by keeping them in a low tempera*, 
tnre, such as that of an ice-house. The same 
nient should be made on the eggs of a queen, and 
the nymphs of drones and workers. 

Another interesting experiment would be remo' 
all the combs composed by the common cells, 
leaving none but those destined for the larvse of 
By this means we should learn whether the eggs 
common worms, laid by the queen in the large 
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will produce large workers. It is very probable, 
iwever, that deprivatioD of the common cells might 
lurage tbe bees, because they require them for 
honey and wax. Neverthelegs, it is likely, 
by taking away only part of them, the worker* 
may be forced to lay common eggg in the cells of 
drones. 

I should also wish to have the young larva gently 
removed from the royal cell, and deposited at the bot- 
tom of a common one, along with some of the royal 
food. 

Aa the figure of hives has much influence on tlje 
respective disposition of the combs, it would be a sa- 
tisfactory experiment greatly to diversify their shape 
and internal dimensions. Nothing could be better 
adapted to instruct us how bees can regulate ajid ap- 
ply their labours to existing circumstances. This 
may enable U9 to discover particular facts which we 
camiot foresee. 

The royal eggs, and those producing drones, have 
not yet been carefully compared with the eggs from 
'Mch workers proceed. But it ought to be done, that 
may ascert^n whether these different eggs have 
:et distinctive characteristics. 
The food supplied by the workers to the royal 
worm, is not the same with that given to the common 
worm. Could we not endeavour, with the point of a 
pencil, to remove a little of the royal food and give it 
to a common worm deposited in a cell of the largest 
dimensions ? I have seen common cells hanging al- 
most vertically, where the queen had laid ; and these 
I should prefer for such an experiment. 

Various facts demanding corroboration were ool- 
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lected in my Memoirs on Bees; of which number 
are my Own observations. You can select what is 
proper. You have already enriched the history of 
bees so much, that every thing may be expected from 
your understanding and perseverance. You know 
the sentiments with which you have inspired the 
CoNTEMFLATOB OF Natube. — Gentkody 18(% AU' 
gusty 1789. 
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SEQUEL OF OBSEBVATIONS ON THE IMPREGNATION, 

OF THE QUEEN BEE. 

All the experiments, related in my preceding letter, 
were made in the years 1787 and 1788. THey seem 
to establish two facts, which had been previously the 
subject of vague conjecture : — 1. That the queen bee 
is not impregnated of herself, but is fecundated by 
union with the male — 2. That this is accomplished 
without the hive, and in the air. 

The latter appeared so extraordinary, that, notwith- 
standing all the evidence obtained, we eagerly desired 
to take the queen in the fact ; but, as she constantly 
rose to a great height, we never could see what 
passed. On that account you advised us to cut some 
part oflP the wings of virgin queens. We endeavoured 
in every possible manner to benefit by your advice, 
but, to our great regret, wh^ the wings lost much, 
the bees could no longer fly ; and by cutting off only 
an inconsiderable portion, we did not diminish the 
rapidity of their flight — ^probably there is a medium, 
though we were unable to attain it. On your sug- 

c 
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gestion, also, we tried to render their vision leas 
acute, by covering the eyes with an opaqiie rarniah — 
an experiment equally fruitless. 

We likewise attempted artificial fecundation, and 
took every possible precaution to insure success, yet 
tlie result was always unsatisfactory. Several queens 
became the victims of our curiosity, and those Gur> 
vivtng remained sterile. Notwitiistanding these dif- 
ferent experiments were unsuccessful, it was proved 
that queens leave their hives to seek the males, and 
that they return with undoulited evidence of fecunda- 
tion. Satisfied with this, we could only trust to time 
or accident for decisive proof of an actual union. We 
were far from suspecting a most singular discovery, 
made by us in July tliis year, which affords coin- 
piete demonstration of the supposed event, namdf, 
that the seaual organs of the male remam mth thaJ 
female.* * 

I conjecture tliat the mules perish after losing th^r 
organs ; but why so great a sacriBee is exacted by 
nature involves a mystery which I cannot pretend to 
anveiU I am unacquainted with any analogous fact 
in natural history ; but as there arc two kinds of in- 
sects namely, epliemene and nnts, whose union seema 
to take place only in the air, it would be extremely 
sting to ttscertain whether their males also low 
e parts in »miliu- circumstances, and whether. 



* The remnindcr uf tliis chapter chiefly conaiiU of anato- 
mical details, whicb may be rather consiilered an interruption 
of the narrative. The Tranalutor lias judged It expedient to 
tninrfer aa abatract of tbem to an Api 
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as with drones, enjoyment in their flight is the prelude 
of death.* 

* 29th May 1813. — I have not witnessed the sexual com- 
merce of ephemere ; but were it attended with the mutilation 
of the males, it would not have escaped M. de Geer, who 
has done so. In regard to ants, their males are so little liable 
td such a penalty, that, as I ha?e assured myself by repeated 
obserrations, the successive fecundation of several females can 
Mlow, 
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THE SAME SUBJECT CONTINUED. OBSEBVATIONS t 

BETAfiDINO THE FECnSDATION OF QCEEKS. 

In my first letter I remarked, that when queens 
prevented from receiving the approaches of the male 
until the twenty-fifth or tbirtietti day of their exist- 
ence) the result presented very intereeting' peculiarities- 
My experiments at that time were not suificiently 
numerous ; but they have been since so often repeated) 
and the result so uniforni, that I no longer hesitate to 
atmounce, as a certain discovery, the singularities 
which retarded fecundation produces on the ovaries 
of the queen. If she receives the male during the 
Arst fifteen days of her life, she remains capable 
laying the eggs both of workers and of drones 
should impregnation be retarded until the twei 
second day, her ovaries are vitiated in such a 
that she becomes unfit for laying the eggs of y 
and will produce only those of drones. 

In June 1787, being occupied in researches relatiTe 
to the formation of swarms, I had occasion, for the 
first time, to observe a queen that laid none but the 
eggs of males. When a hive is ready to swarm, I 
had previously remarked that the moment of dej 
is always preceded by a very lively agitation. 
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rst aJftofs the qneen, is then comnmnicateiJ lo Ihe 
workera, and escites euch a tumult among them, that 
diey^ abandon their labours, and rush in disorder to 
the outlets. I then knew very well the cause of the 
(jueen's agitation, and it is described in the history of 
awanns, but I was ignorant how the delirium was 
communicated to the workers ; and this difficulty in- 
terrupted iny researches. Therefore I thought of 
beestigating, by direct experiments, whether at all 
es, when the queen was greatly agitated, even not 
i the time of the hive swarming, her agitation would 
! communicated in like manner to the workers. 
e moment one was hutched, I confined her to the 
! by contracting the entrances. When assailed 
y the imperious desire of union with the males, I 
mid not doubt that she would make great exertions 
i escape, and that the impOBsibility of accomplishing 
I wonid produce a kind of delirium. We had the 
tence to observe thia queen thirty-five days. 
iftery morning about eleven o'clock, when the wea- 
~r was fine, and the sunshine invited the males to 
Jave their hives, we saw her impetuously traverae 
fery corner of her habitation, seeking to escape. 
P^ IVuitleHs efforts threw her into an extraordinary 
tation, the symptoms of which I shall describe 
■where, and all the common beea were affected by 
As she never was out during this time, she conld 
it be impregnated. At length, on the thirty-sisth 
Biy, I set her at liberty. She soon took advantage 
Tit, and was not long of returning with the most 

ident marks of fecundation. 
"Satisfied with the particular object of the experi- 
Mnt, I was far from any hopes that it would lead to 
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the knowledge of another very remarkable fact. How 
great was my astonishment, therefore, on finding that 
this female, which, as usual, began to lay forty-^x 
hours after being fructified, produced the eggs of 
drones, but none of workers, and that ahe continued 
ever after to lay those of drones only. 

At first, I exhausted myself with conjectun 
gai-ding so singular a fact ; the more I reflected 
the more did it seem inespli cable. At length, by 
tentivcly meditating on the circumstances of the 
periment, it appeared that there were two principl 
the influence of which I should first of all endeavi 
to appreciate separately. Ou the one hand, the queen 
bad suffered long confinement ; on the other, hei 
fecundation had been extremely retarded. You know. 
Sir, that the commerce of these females generally takes 
place about the fifth or sixth day ; but here it had 
been postponed until the thirty-aixth. That the pe- 
culiarity now demonstrated bad resulted from confine- 
ment, was extremely improbable j for queens, in thdr 
natural state, leave their hives only once to seek the 
males ; all the rest of their life they remain voluntary 
prisoners. Thua il was unlikely that captivity would 
produce the consequences which I wished to elucidate. 
At the same time, a& it was essential to neglect not 
in a subject so new, I was desirous of aseei 
whether it was owing to the length of confinement, 
to retarded fecundation. 

Investigating these points was no easy matter, 
discover whether captivity, and not retarded lecui 
tion, would vitiate the ovaiies, I found it necessary 
allow a female to receive the approach! 
and also to keep her imprisoned. Now this could not 
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i, for the union of bees never fates place in hives. 

he same reason, it was impoaaible to retard this 

!, witiiout keeping the queen in condnement. I 

kwas long embarnissed by the difficulty. At length I 

[^.contrived an apparatus, which, though imp«fe(^t, 

nearly fulfilled my purpose. 

I put a queen, at the moment of her last metamor- 
phosis, into a hive well stored, and Huificiently pro- 
vided with workers and mdes. The entrance was 
contracted so aa to prevenl her exit, but allowing free 
passage to the workers. I also made another opening 
r the queen, and adapted a glass tube to it, com- 
(nunicating with a cubical glass box eight feet high, 
litber she could at all times repair and fly about, 
Bnjoying a purer air than was found within the hive ; 
ttit she could not be fecundated, for though tbe mdes 
T about within the same bounds, the space was too 
ilimited to admit of any union between them. By 
i experiments related in my first letter,, their con 
IS place high in tbe air only ; therefore, in 
a apparatus, I found the advantage of retarding fe- 
'■cnndation, while the liberty wliich the queen now had 
did not render her situation too remote from the na- 
tural state. I watched the experiment fifteen days. 
Every fine morning the young captive left her Jiive ; 
she traversed her glass prison, and fiew much about, 
and with great facility. She l^d none during tbi 
interval, for she had not united with a male. On the 
m sixteenth day I set her at liberty ; she lefl the hive, 
Lfose aloft in the air, and soon returned with full 
^deooe of impregnation. In two days she laid the 
eggs of workers first, and aftei'wards as 
most fertile queens. 
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It thence foUoived, 1. That captivity had i 
tered the organs of the queen — 2. Fecundatioii luiVinfM 



taken place within the first s: 



n days, she produced 



both species of eggs. 

This was an importaitt expeiimBBt. It rend^ed 
my labours much more simple, by clearly pointing oflt 
the method to be pursued ; it absolntdy precluded the 
supposed influence of captivity ; aud left nothing Sot 
inrestigation, but the conscquencci of retarded fecuv 
dation, ~ 

With that view I repealed the experiment j but, il 
stead of giving the virgin queen liberty on the si] 
teenth day, I detained her until the twenty-first, 
departed, rose high in the air, was fecundated, and 
turned. Thirty-aix hours afterwards she began 
lay ( but it was the eggs of males only, and, althoni 
very fruitful afterwards, she laid no other kind. 

During the remainder of 1787, and the two 
qiient years, I occupied myself with csperimenta 
retarded fecundation, and had constantly the same re- 
sults. It is undoubted, therefore, that when the sexual 
union of a queen is retarded beyond the twentieth day, 
only an imperfect impregnation is operated : inetead 
of laying the eggs of workers and males equally, 
will lay none but those of malesi 

1 do not aspire to the honour of explaining this 
marltable circumstance. When the course of mj 
perimentB led me to observe that some queens 
only the eggs of drones, it was natural to investigal 
the proximate cause of such a singularity } and 
ascertained that it arose from retarded fecundatiOB.' 
My evidence is d«aonstrative, for I can always pre- 
vent queens from laying the eggs of workers, bf 
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retarding their fecundation until the twenty-second 
or twcBty-third day of their existence. But what is 
the remote cause of such a pecuUarity ? or, in other 
vrorda, why does tlie delay of impregnation render 
queens incapable of laying the eggs of workers ? This 
18 a problem on which analogy throws no light i nor 
in all physiology am I acquainted with any fact that 
bears the smallest similarity. 

The problem becomes still more difficult by reflect- 
11 the natural state of things, that is, when fecuu- 
1 has not been postponed. The queen then lays 
pe eggs of workers forty-six hours after her union, 
md continues for the subsequent eleven months to 
e these alone ; and it is only after this period 
lat a considerable and uninterrupted laying of the 
eggs of drones commences.* When, on the contrary, 
impregnation is retarded after the twentieth day, the 
queen begins, from the forty-sixth hour, to lay the 
Iggs of males, and produces no otlter kind during her 
prhole life. As, in the natural state, she lays the eggs 
Foi'kers only, during the first eleven months, it is 
r that these, and the male eggs, are not indiscri- 
^nately mixed in the oviducts. Undoubtedly they 
tcupy a situation corresponding to the principles 
Sial regulate her laying — the eggs of workers are first, 
ind those of drones behind them. Farther, it appears 
t the queen can lay no male eggs until those of 
Irorkers, occupying the first place in the oviducts, are 
liscfaarged. Why, then, ia this order inverted by re- 

* It appears tbsi this periud ie liable to uiodlBcntion, and 
I that the great epoch of laying tbe eggs of mules may he acce- 
lerated or retarded by tbe state of tbe atoiospbere pramoiing 
or impeding tbe cnllectianB of tbe bee^. 
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torded impTegnation ? How does it happen that the 
whole workers' eggs which the queen ought to lay, if 
her commerce had been in due time, now wither and 
didappear, yet do not obstruct the passage of the 
eggs i>f drones, which occupy only the second place is 
the ovaries ? Nor is this ail. I have satisfied mysdf 
that a single union is sufficient to impregnate the whole 
eggs that a queen will lay in the course of at least two 
years. I have even reason to think that it impreg- 
nates all the eggs that she will lay during her entire 
life: but I want absolute proof for more than two 
years. This, which is truly a very admirable fact in 
itself, readers the influence of retarded fecundation 
still moredifGcult to be accounted for. Siocea single 
junction suffices, it is clear that the masculine matter 
acts from the first moment on all the egga that thft 
queen will lay ia two years. According to yoor 
principles, it gives them that degree of animaUM 
which afterwords efiects their successive expansioo. 
Having received the tirst impressions of life, they 
grow, they mature, so to speak, until the day they are 
produced ; and as the laws of laying are invariable, 
because the eggs of the first eleven months are alwKTi 
those of workers, it is evident that those which appear 
first are also the eggs that come soonest to matanty. 
Thus, in the natnral state, the space of eleven months 
Is necessary for the male eggs to acquire that degree 
of increment they must have attained when laid. This 
consequence, which to me seems inunediate, renders 
the problem insoluble. How can the eggs, which 
should grow slowly for eleven months, suddenly ac- 
quire their full expansion in forty-eight hours, wbes 
fecundation has been retarded twenty-one days, and 
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by tbe effect of retardation alone ? Obterre, I be- 
seech ymi, that the hypothesis of sucoeBaire expanrion 
is not gtatuitous ; it rests oo the prindples of sonad 
phitoflophy. Beaidcs, to be conTineed that it is well 
feoiHied, we have orHy to took at the figures given by 
Swanuaenhm of the ovaries of the queen bee. There 
we see the eggs in that part of tbe ovidacts contignovts 
to the extrenrity, much farther advanced aod htrger 
than those contained in the parts more remote. ThN«- 
ftM« the difBcnhy remains in full force — it is an abyss 
wherein I am lost 

The state of certain vegetable seeds, which, although 
in good preservation, lose the focvlty of germinaticm 
from age, is the only known fact bearing any relation 
ta that now described. The eggs of workers may also 
retain, but for a very short time, the propwty of recnv- 
ing; the impresEnons of the prolific matter ; and after this 
period, which is about fifteen or eighteen days, elE^ses, 
they may become so disorganiied as to be no longer 
susceptible of its stimulus. I am sensible that the 
comparison is very imperfect ; besides, it explains 
nothing, nor does it even pnt us on the way of mak- 
ing any new experiments. Let me add bat one n>- 



Uitherto no other efiect has been observed from the 
retarded impr^nation of ammaU, but their becominif 
riwolutely sterile^ The first instance of a female still 
preserving the faculty of engendering males, is pre- 
sented by the queen bee. But as no lact in nature is 
naiqne, it is most probable that the same peculiarity 
will be also found in other creatures. An extremely 
curious object of research would be to consider insects 
in this new point of view: I say mteett, for I do not 
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conceive that any thing similar will be found 
species of, aniinulij. The experimeats now snggeat 
will necessarily begin with insects the most snalogotM 
to bees — as wasps, humble bees, mason bees, all kinds 
of flies, and the like. Some experiments might be 
also made on butterfliea : and, perliaps, an animal may 
be found whose retarded fecundation will be attended 
with the same effects as that of (jueen bees. Should 
the animal be larger, diasection will be more 
accomplished i and we may be able to discover wl 
liajipens to the eggs when retarded impregnation pi 
vents their expansion. At least, we may hope 
some fortunate circumstance will lead to solution 
the problem.* 
Let us now return to my experiments. In May 171 
' I took two queens just alter having undergone t) 
last metamorphosis : one was put into a leaf hi 
provided with honey and wax, and sufficiently peopi 
by workers and males, and the other inta a hive 
actly similar, from which all the drones were remo' 
The entrances of these hives were too confined 
the passage of the females and drones, but left pt 
freedom to the common bees. After thirty days' im- 
prisonment, the queens being released, they departed 
and returned impregnated. On visiting the hives is, 
the beginning of July, I found much brood, hut wholM 
consisting of the worms and nymphs of males. All 

* Tbe eiperimenti luggcsted in this paragraph recal a liagu- 
lar reflgclion uf M. ie Reaumur. Where trenting of oviparous 
flinB, be aajB, It would not be impoialblc for a hen to producs a 
liring chicken, if, after recundation, tbe eggs she ihould liv 
firit could be by Bny means retained twenty-one itays ' ' ^ 
oviducts Mtm. nrr. /«i Inatct. torn, 4. nu 
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ally there was not a single worker's worm or nyiuph. 
Dtb queer.'i laid without interruptiou until autumn, 
Difornilj' the eggs of dronea, and they ceased as 
f other queens in the first week of November. 
was much interested to learu what would be- 
of them in the subsequent spring, whether 
hey would resume laying, or if they required new 
fecundation ; and if they did lay, of what species the 
eggs would be. However, the hives being very weak, 
iMas apprehensive of their perishing during the win- 
. Fortunately, we were able to preserve them ; 
i from April 1790, the queens recommenced laying, 
^le the precautions we bad taken prevented them 
ing any new appi-oaches of the male. 
leif eggs were still those of drones. 
It would have been estreraely gratifying to liave fol- 
yred the history of these two females still farther, but, 
tkiay great regret, the workers abandoned their hives 
^ tbe 4th of May, aud that same day I found both 
I dead. No weevils were in the hive which 
Mild disturb the bees, and the honey was still very 
(Utiful ; but as, in the course of tlte pi'ccediug year, 
a. workers had been produced, and winter had de- 
toyed many, their nuTnbers were too few iu spring 
f engaging in their wonted labours, and, from dis- 
^ment, they deserted the tr habitation to occupy 
B neighbouring hives. 
k,In my Journal, I find a detail of many experiments 
b retarded impregnation — so many, that it would be 
B to transcribe the whole. I may repeat, how- 
', that there was not the least variation in the prin- 
i and that whenever the union of queens was 
Mtponed beyond the twenty-first tliiy, the eggs of 
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males only were produced. Therefore, I shall limif 
my narrative to those esperimeiits that have taught 
me some remarkable facts. 

A queen being hatched ou the 4th of October 1769, 
we put her into a leaf-hive. Though the season was 
well advanced, considerable numbers nf males were 
still in it ; and here it became important to learn, whe- 
ther at this period of the year they could efjually ef- 
fect fecundation ; also, in case it sncceeded, whether 
the queen's laying, begun in the middle of antunui, 
would be intermpted or coDtiuucd during winter. 
Thus, we allowed her to leave the hive. She depart- 
ed, indeed, but made Ibur-and-twenty fruitless at- 
tempts before returning with the evidence of fecunda- 
tion. Finally, on the thirty-first of October she 
more fortunate. Departing, she brought back an^ 
doubted proof of the success of her amours ; and 
being twenty-seven days old, fecundation bad 
retarded. She ought to have begun laying within 
forty-six hours, but the weather was cold, and she laid 
none, which proves, as we may cursorily remark, that 
refrigeration of tlie atmosphere is the principal agent 
that suspends the laying of queens during winter. 1 
was excessively impatient to learn whether, on the re- 
turn of spring, she would prove fertile, without a new 
anion. The means of ascertaining the fact was easy, 
for the entrances of the hives only required contrac- 
tion, so as to prevent her from escaping. She was 
confined from the end of October until May. In the 
middle of March, viaitjng the combs, we found a con- 
siderable number of eggs, but none being; yet hatched 
it could not he known whether they would prodi 
workers or males. On the fourth of April, howei 
Laving again examined the state of the Idve, 
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a prodigious quantity of nyiupha and worms, all of 
dronea -, nor had this queen laid a single worker's egg. 
Here, as well as in the preceding esperimetit, retar- 
dation had rendered the queens incapable of laying 
the eggi of vorkera. But this result is the more re- 
markablei as the queen did not commence laying un- 
til four months and a half after fecundation. It is not 
rigorously true, therefore, that the term of forty-eix 
bonrs elapses between the sexual unioD of the ft^male 
and her laying — the interval may be much longer, if 
the weather grows cold. Lastly, it follows, that al- 
though cold will retard the laying of a queen impreg- 
nated in autumn, she will begin to lay ia spring with- 
out requiring commerce anew. 
- It may be added, that the fecundity of the queen, 
whose history is given here, was Bstonislting. On thi' 
first of May, we found in her hive, besides six hun- 
dred males already in the winged state, two thousand 
four hundred and thirty-eight cells, containing either 
eggs or nymphs of drones. Thus she had laid more 
than three thousand male eggs duiing March and 
AprU, which is abow fifty each day. Her death oc- 
iog soon afterwards uafortuoutely internipte*l my 
'attons. I intended to calculate the total num- 
of male eggs that she would have laid throughout 
the year, and compare it with the laying of queens 
whose fecundation had not been retarded. You know, 
Sir, that the latter lay about two thousand male eggs 
in spring; and another laying, but less considerable, 
is resumed iu August ; also that in the interval they 
produce the eg^s of workers almost exclusively. But 
it is otherwise with the females whose union has been 
retarded — they produce no workers' eggs. For i'our. 
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five, or Bin months following they lay the eggs of males 
without interruption, and in such numhers, that, in thiB 
short time, I suppose one queen gives birth to more 
drones than are produced in the course of two years by 
a female whose fecundation has uot been retarded. It 
gives me much regret that I Imve not been able to 
verify this conjecture. 

I should also describe the very remarkable maimer 
in which queens, laying only the eggs of drones, some- 
times deposit tbeiii in the cells. Instead of being 
placed In the lozenges forming the bottom, they are 
frequently fixed on ttte lower side of the celb, two 
lines from the mouth ; which results from the body of 
such queens being shorter than that of those whose 
fecundation has not been retarded. The extremity 
remains slender, while the first two rings next the 
thorax are ancommonly enlarged. Thus, m dispos- 
ing themselves for laying, the extremity caBuot attain 
the bottom of the cells on account of the swoln ringi^ 
consequently the egg must remain attached to the 
part reached by it. The worms proceeding from the 
eggs pass their vermicular state in the same plaoe 
where they are deposited, which proves that bees are 
■not charged with the care of transporting the eggs, as 
has been supposed. But here another plan is follow- 
ed ; they advance those cells wherein they observn 
eggs two lines from the orifice, beyond the sorface of 
the comb. It is not essential, however, that they eball 
be fixed by one end at the bottom of the cell. 

Permit me, Sir, to digress a moment from the 
ject, and give the result of an experiment which 

ter^ting: — Bees, I say, are not charged with 
care of transporting into cells the eggs uusploced 
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the queen ; and, judging by the single instance I have 
related, you will think me well entitled to deny this 
feature of their industry. Yet, as several authors 
have maintained the reverse, and even demanded our 
admiration of them in conveying the eggs, I should 
explain clearly that they are deceived. 

I had a glass hive constructed of two stages, the 
higher was filled with combs composed of large cells, 
and the lower with those of common ones. A kind 
of division, or diaphragm, separated these two stages 
from each other, having an opening at each side for 
the passage of the workers from one stage to the other, 
but too narrow for the queen. I put a considerable 
number of bees into this hive, and, in the upper part, 
confined a very fertile queen that had just finished her 
great laying of male eggs, therefore, she had only 
those of workers to lay, and she was obliged to depo- 
sit them in the surrounding large cells from the want 
of others. My object in this arrangement will be al- 
ready anticipated. The reasoning was simple. If 
the queen laid workers' eggs in the large cells, and the 
bees were charged with transporting them if misplac- 
ed, they would infallibly take advantage of the liberty 
allowed them to pass from either stage ; they would 
seek the eggs deposited in the large cells, and carry 
them down to the lower stage containing the cells 
adapted for that species. If, on the contrary, they 
left the common eggs in the large cells, I should ob- 
tain certain proof that they were not entrusted with 
transporting them. 

The issue of this experiment excited my curiosity 
extremely, and we observed the queen several days 
without intermission. During the first twenty-four 
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hours, she abstained from laying a single egg in the 
surrounding cells ; she esamined them one after ano' 
ther, but passed on witliout iusinuating her belly into 
any. She restlessly trarcrsed the combs in all direc- 
tions — her eggs appeared an oppressive burden, bnt 
she persisted in retaining them rather than they shonM 
be deposited in cells of unsuitable diameter. The 
bees, however, did not ceuae to pay her homage, and 
treat her as a mother. It was amusing to observe, 
when reaching the edges of tite division separating the 
two stages, how she gnawed at them to enlarge the 
passage ; the workers approached her, and also, la- 
bouring with their teeth, made every esertion to aug- 
ment the entrance to her prison, but ineffectually. 
On the second day, the queen could no longer retain 
her eggs — they escaped in spite of her, and fell at 
random, j^t eight or ten were seen in the cells which 
next day had disappeared. Then we conceised that 
the bees had conveyed them into the small cells of the 
lower stage, where we sought them with the utmost 
assiduity, but 1 can safely affirm not one was there. 
The eggs that the queen still laid on the third day, 
diaai^peared as the first. We again sought them in 
the small cells, but none were found. The fact is, 
they were ate by the workers ; and this is what has 
deceived the naturalists, who snpposed them carried 
away. They haye remarked the disappearance of the 
misplaced eggs, and, without farther investigation, 
have asserted that the bees convey them ejsewl 
they take them, indeed, nut to be earried oS, but 
be devoured.* 

* This ia not peculiar to the workerB of theie amroali; 
Among liurable bcei, which 8l«o live in society, the worken 
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' Thus Nature has not enirueted bees with the care 

f placing the eg'gs in the cells appropriated for them, 

Mt she has jnapired females themselves with sufficient 

Utinct to know the speclea of eggs which they are 

>out to lay> and to deposit them in those suitable. 

I has been already observed by M. de Reaumur, 

d here my observations correspond with his. There- 

e it is certain, that in the natural state, when fecun- 

lltion ensues at the proper time, and the queen has 

iffered from nothing, she is never mistaken in the 

e of the cells where her eggs are to be deposited j 

e never fails to lay those of workers in small cells, 

i those of males in large ones. The distinction ia 

BipOrtant, for the same unerring instinct is no longer 

mspicuous in the conduct of females whose impreg- 

■ation has been deferred. I was oftener than once 

deceived respecting the eggs laid by such queens, for 

they were deposited indiBcrimiaately in small cella 

Ittid in those of drones ; and, not aware of their in- 

tenct bung affected, I conceived that the eggs in 

I cells would produce workers ; whence 1 was 

7 much surprised to see the bees close up the cells 

it the moment they should liavc been hatched, and 

mODstrate, by anticipation, that the included worms 

rould change into drones. They actually became 

ales — those produced in small cells were small, those 

K large cells large. Thus I must warn observers, who 

mid repeat my experiments on queens laying only 

e eggs of males, not to be misled by these circura- 



o deeCiof the eggs ; and after the femalca bsve de- 
posited Ibem in [he cells, tbe; bnve to contend vigorousl]' «i<^ 
n bees for their preservation, — T. 
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It is a singular fact also, that females, whose fecun- 
dation has been retarded, sometimes lay the eggs of 
males in royal cells. I shall prove, in the history of 
swarms, that immediately when queens, in the natural 
state, begin their great laying of male eggs, numerous 
royal cells are constructed. Undoubtedly there is 
some secret relation between the appearance of these 
pggs and their formation, for bees never derogate 
from this law of nature. It is not surprising, there- 
fore, that such cells are constructed in hives governed 
by queens laying the eggs of males only: it is no 
longer extraordinary that these queens deposit in the 
royal cells eggs of the only species they can lay, fof 
in general their instinct seems affected. But what 
cannot comprehend is, why the bees take exactly 
same care of the male eggs deposited in royal cells, 
of those that should become queens, 'fhey provide 
them more plentifully with food, they build up the 
cells as if containing a royol worm — in a word, they 
labour with such regularity that we have been fre- 
quently deceived. More than once, in the firm per- 
suasion of finding royal nymphs, we liave opened the 
cells after they were sealed, yet the nymph of a drone 
always appeared. Here the instinct of the workers 
seems defective. In the natural slate, tbey can accn- 
rately distinguish the male worms from those of com- 
mon bees, as they never fail to give a particular co- 
vering to tlie cells containing the former. Why, then, 
can they no longer distinguish the worms of droneSf 
when deposited in the royal cells? The fact det 
much attention. I am convinced, that, in inveBtij 
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g the instinct cxf animals, we must carefully observe 
Iprliere it appears to err.* 

Perhaps 1 should have begun this letter with an 
nibstract of the observations of prior naturalists, on 
s laying none but the ^gs of males ; however, 
I shaU here repair the omission. 

work, Hisloire de la Heme dea AheiUea, trans- 
i from the German by Blassiere, there is printed 
tletler from Sciiirach to you, dated April 15,.177l, 
•here he speaks of certain hives the whole brood of 
nhich changed into drones. You will remember that 
e ascribes this circuniBtancc to some unknown vice 
:s of the queen ; but he was far from sua- 
sctiog that it resulted from retarded fecundation. 
e justly felicitated himself on discovering a method 
f preventing the destruction of hives in this condi- 
I, which was simple, for it consisted in removing 
e qneen that laid the eggs of males only, and sub- 
[tituting one whose ovaries were not impaired for her. 
3 substitution effectual, it was neces- 
j- to procure queens at pleasure — a secret reserved 
r Schirach, and of which I shall speak in the follow- 
ing letter. You observe that the whole experiments 
of the German naturalist tended to the preservation of 
the hives whose queens laid none except male eggs; 
and that he did not attempt to discover the cause of 
the evident vitiation of their ovaries. 
• M. de Reaumur also says a few words somewhere 
f a hive containing many more drones than workers. 



* It is proved by the autbor'a later observations, that the 
rtinct of the workers is not so defective » be is inclini-il 
o conclude. — T. 



46 EFFECTS OF BETABDED IBiPBEGNATION. 

but advances no conjectures on the cause. However, 
he adds, as a remarkable circumstance, that the males 
were tolerated in this hive until the subsequent spring. 
It is true that bees governed by a queen laying only 
male eggs, or by a virgin queen, preserve their drones 
several months after they have been massacred in 
other hives, for which I can ascribe no reason ; but it 
is a fact that I have witnessed several times during 
my long course of observations on retarded impregnaF 
tion. In general it has appeared, that while the queen 
lays male eggs, bees do not destroy the males already 
perfect in the hive. — Pregnyy 2\8t August^ 1791- 
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ON sghibach's biscoveby. 

When you found it necessary, Sir, in the new edition 
of your works, to give an account of Schiraoh's beau- 
tiful experiments on the conversion of common worms 
into royal ones, you invited naturalists to repeat them. 
Indeed, such an important discovery required the con- 
firmation of several testimonies, and for this reason I 
hasten to inform you that all my researches establish 
its truth. During ten years that I have studied bees, 
I have repeated Shirach's experiment so often, and 
with such uniform success, that I can have no longer 
the least doubt on the subject. Therefore, I consider 
it an established fact, that when bees lose their queen, 
while several workers' worms are preserved in the 
hive, they enlarge some of their cells, and supply them 
not only with a different kind of food, but with a 
greater quantity of it, and that the worms reared in 
this manner, instead of changing to common bees, 
become real queens. I request my readers to reflect 
on the explanation you have given of so uncommon 
an incident, and the philosophical consequences de- 
duced from it. Contemplation de la Nature^ part 1 1, 
chap. 27. 

Here I shall content myself with some account of 



48 LABV^ OP W0BKEK8 

tlie figure of the royal cells constructed by bew 
around the worms destined fur the royal atat^ and 
tenninate with discussing some points wherein my ob- 
lervations are at variance with those of Schirach. 

Bees soon become sensible of having lost thdr 
queen, and in a few hours commence the labour ne- 
cessary to repair their misfortune. First, they select 
the young common worms, which, by a certain treat- 
ment, are to be converted into queens, and immedi- 
ately begin enlarging the cells where they are depo- 
sited. Their mode of proceeding' is curious ; and the 
better to illustrate it, I shall describe the labour be- 
stowed on a single cell, which will apply to all the 
rest containing worms destined for queens. 

The bees having selected a worm, three of the 
contiguous cells are sacrificed : they supply it with 
food, and surround it by a cylindrical enclosure, ren- 
dering the cell a perfect tube, with a rhomboidal 
bottom, for this part remains untouched.* Were it 
injured, three corresponding cells on the opposite sur- 
face of the comb would be laid open, and the worms 
would perish ; therefore, their destruction being un- 
necessary, Nature has opposed it. Leaving the bottom 
of the celt rhomboidal, the bees are content with 
raising a cylindrical tube around its worm, which, 
like the other cells of the comb, is horizontal. Bol 
this habitation is adapted to the larva called to the 
royal state only for the first three days of its exist* 
ence : it requires another position for the other ti 



' The hotloin of a cell consists of ttrei 
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« still a worm. During these which consti- 
mall a portion of its life, it must occupy a 
Oell Dearly of a pyramidal figure, hanging in a. perpen- 
dicular direction. We may affirm that the workers 
are aware of this necessity, for, after the worm ha» 
completed the third day, they prepare the place to be 
occupied by its new lodging. Gnawing away the 
cells environing the cylindrical tiitie, they mercileBsly 
crifice their worms, and employ the wax in con- 
ructing a new pyramidal tube, which they solder at 
feht angles to the first, and work it downwards. 
^e diameter of this pyramid decreases insensihly 
from the base, which is very wide, down to the point. 
During the two days that it is inhabited by the worm, 
a bee constantly keeps its head more or less inserted 
into the cell, and, on quitting it, another comes to 
occupy its place. In proportion as the worm grows, 
the bees labour in extending the cell, and bring food, 
jfhich they place t»efore its mouth, and around its 
The worm, which can move only in a spiral 
Kction, turns incessantly to take the food before its 
d; it insensibly descenda, and at length arrives at 
p orifice of the cell. Now is the time of transfor- 
irtion to a uymph. As any farther care would be 
ecessary, the bees cluse the cull with a peculiar 
aubetonce appropriated for it, and there the worm 
undergoes both its metamorphoses. 

Though Schirach supposes that none but worms 
three days old are selected for the royal treatment, I 
am certaiu of the contrary, and that the process suc- 
ceeds equally well with those of two days only. I 
fust be permitted to relate at length the evidence I 
sve of the fact, which will demonstrate both th« 
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reality of common worms being converted into qneens, 
and the little influence which their age has on the 
effect of the treatment. 

I put some pieces of comb eontdining workers' eggs 
in the cells, of thesamekiitd as those already hatchedi 
into a hive deprived of the qeeen. The same day 
Beverid celU were enlarged by the beea, and converted 
into royal cells, and the worms supplied with a thidc 
bed of jelly. Five were then removed by us from 
these cells, and five common worms, which had come 
from the egg forty-eight hours previously before ua, 
vrere substituted for them. The bees did not Keem 
aware of the change — they watched over the new 
worms as over those chosen by themselves. They 
continued enlarging the calls, and closed them at tlie 
usual time. When they had batched on them seven 
days,* we took away the cells to preserve the queens 
that would be prodnced. Two were escluded, almost 
at the game moment, of the largest size, and well 
formed in every respect. The term of the other cells 
having elapsetl without any queen appearing, we 
opened them, and found in one a dead queen, but stiH 
a nymph ; the other two were empty. After spii 
their silk coeoons, the worms had died before 
into their nymphine state, and presented only a 
skin. I can conceive nothing more concli 
this experiment ; it demonstrates that bees have the 
power of converting the worms of workers into queens, 
since they succeeded in procuring them by operating 
on the worms which we ourselves had selected. It is 
equally demonstrated, that the success of the process 

* For Tlie natbar'a meuiing in tliie pru 
tine.— r. 
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does not depend on the worms being three days old, 
as those entrusted to the bees were only two. Nor 
is this all — ^bees can convert worms still younger into 
queens, for the following experiment shows, that, when 
the queen is lost, they destine worms only a few 
hours old to replace her. 

. A hive in my possession having been long deprived 
of the female, had neither egg nor worm. I provided 
a queen of the greatest fertility, and she immediately 
b^an laying in the cells of workers ; but I removed 
Jier before being quite three days in the hive, and 
before any of her eggs were hatched. The following 
m<Mrning — that is, on the fourth day — we counted 
fifty minute worms, the oldest scarcely hatched twenty- 
fomr hours. However, several were already destined 
for queens, which was proved by the bees depositing 
ttround them a much more abundant provision of food 
than is supplied to common worms. Next day, the 
worms being nearly forty hours old, the bees had en- 
larged and converted their hexagonal cells into cylin- 
drical ones of the greatest capacity. During the 
subsequent days they still laboured at them, and 
dosed them on the fifth from the origin of the worms. 
Seven days after sealing of the first of these royal 
odls, a queen of the largest size issued £rom it, and 
immediately rushing towards the other royal cells, she 
endeavoured to destroy their nymphs and worms. In 
another letter I shall relate the effects of her fury. 

From these details you will observe, Sir, that Schi- 
rach's experiments had not been sufficiently diversified 
when he affirmed that it was essential, for the conver- 
sion of common worms into queens, they should be 
three days old. It is undoubted that equal success 
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attends the experimeDt, not only with worms two day» 
old, but also wlieu they have been only a few hours In 
existeiice. 

After my researches to corroborate Schirach' 
covery, I was desirous of learning whether, a; 
observer conceives, the only means which the bees 
have of procuring a queen is giving the common 
worms a certain kind of aliment, and reaiing tbem in 
the largest cells. You will remember that M. de 
Reaumur's sentiments are very difTerent : — " The 
mother should lay, and she actually lays, eggs from 
which bees fit for being mothers must in their tnni 
proceed. She does so, and it is evident the workers 
know what she is to do. Bees, to which the mother 
is so precious, eeem to take a pecuUar interest in the 
egg tliat is to produce a mother, and to consider it of 
the greatest value. They construct particular cells 
where such are to be deposited. The figure of a 
royal cell only begun, very much resembles a cups 
or, more correctly speaking, the cup that has lost its 

M. de Reaumur, though not suspecting the possi- 
bility of a common worm being converted into a 
queen, conceived that the queen bee laid a particular 
species of eggs in the royal cells, from which wonat 
should come that would be queens. According to 
Schirach, on the other hand, bees always having the 
power of procuring a queen, by bringing up worms 
three days old in a particular manner, it would be 
needless for Nature to grant females the facul^ of 
laying royal eggs. Such prodigality is, in bia eyet, 
inconsistent with her ordinary laws ; therefore 
maintains, in direct terms, that the queen does 
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lay royal eggs in cells purposely prepared to receive 
them. He considers the royal cells only as common 
ones; enlarged by the bees at the moment when the 
incladed worm is destined for a queen, and adds, 
that the royal cell is always too long for the belly of 
the mother to reach its bottom. 

I admit that M. de Reaumur nowhere says he has 
seen the queen lay in the royal cell. However, he did 
not doubt the fact ; and, after all my observations, I 
most esteem his opinion just. It is quite certain that, 
at particular periods of the year, bees prepare royal 
cells ; that the females deposit their eggs in them ; 
and that worms, which will become queens, issue 
from these eggs. 

Schirach's objection concerning the length of the 
cells proves nothing, for the queen does not postpone 
depositing her eggs till they are finished. While 
only sketched and shaped like the cup of an acorn, 
she lays in them. This naturalist, dazzled by the 
brilliancy of his discovery, saw but part of the truth. 
He was the first to find out the resource granted to 
bees by Nature for repairing the loss of their queen, 
and too soon persuaded himself that she had provided 
none other for the production of females. His error 
^arose from not observing bees in very flat hives. 
Had he used such as mine, he would have found a 
confirmation of M. de Reaumur's opinion on opening 
them in spring. Then, which is the season of swarm* 
ing, hives in good condition are governed by a very 
fruitful queen. There ar.e royal cells of a figure 
widely different from those constructed around the 
worms destined by the bees for queens — ^large, at- 
^ched to the comb by a stalk, and hanging vertically 
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like stalactites, such, in short, as described by M. de 
Reaumur. The females lay in them before comple- 
tion, and we have surprised a queen depositing the 
egg when the cell was only as the cup of an acorn. 
The workers never lengthen them until it has been 
laid. In proportion as the worm grows they are en- 
larged, and closed by the bees when the first trans- 
formation approaches. Thus, it is true that in spring 
the queen deposits eggs in royal cells previously pre- 
pared, from which winged insects of her own species 
are to come. Nature has therefore provided a two- 
fold means for the multiplication and conservation of 
their race. — Pregny^ 2Ath August 1791* 



LETTER V. 



I .BXPEBIMENT8 PBOVINQ THAT THCBB . 

COMMON BEES \fHlCH LAV FEaTILE EGGH. 



The singular diacovery of Riem, concerning the ex- 
istence of fertile workers, haa appeared very doubtful 
to you. Sir. You have suspected tliat the eggs as- 
cribed to workers by this naturalist were actually pro- 
duced by small queens, which, on- account of their 
size, had been confounded with common bees ; but 
you do not poBitively insist that Riem is deceived ; 
and, in the letter which you did me the honour to ad- 
dreES to me, you requested me to investigate, by new 
experiments, whether there are truly working bees 
capable of laying fertile eggs. I have made such ex- 
periments with great care, and it is for you to judge 
of the confidence which they merit. 

On the fifth of August 1788, we found the eggs 
and worms of large drones in two hives, both of which 
had been some time deprived of queens. We also 
observed the rudiments of several royal cells appended 
like stalactites to the edges of the combs, and con- 
taining the eggs of males. Being perfectly certain 
that there was no queen of large size among the bees 
of tlieee two hives, it was evident to us that the eggs, 
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daily heconuag more numerous, were laid, either 
<]ueeDa uf small size, or by fertile workerE, 
reason to belierc that it was actually by 
for we had frequently observed them inserting 
posterior part of the body into the cells, and assuminif 
the same attitude as the queea when layiug. But, 
notwithstAnding every exertion, we never had been 
able to eeize one in this position to examine it more 
narrowly ; and we were unwilling to assert any thing 
positively, without having the bees in our hands that 
had actually laid. Therefore our observations were 
continued with equal assiduity, in hopes that, 
some fortunate chance, or in a moment of address, 
could secure one of them. More than a month 
our endeavours were abortive. 

My assistant then offered to perform a task requir- 
ing both courage and patience, and which I could nol 
resolve to suggest, though the same espedieat had 
occurred to myself. He proposed to examine 
bee in the Live separately, in order to discover wh 
some small queen had not insinuated herself 
them, and had escaped our first researches. 
was an important experiment, for, should no si 
queen be found, it would be demonstrative evidt 
that the eggs had been laid by simple workers. 

To accomplish this investigation with all possible 
exactness, immersing the bees was not enough. You 
know, Sir, that the contact of water sUffens theii'. 
organs, that it produces a certain alteration of 
external figure ; and, from the resemblance of 
queens to workers, the slightest alteration of 
would have prevented us &om distinguishing with 
sufficient accuracy to which species those that were 
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minersed might belong. Therefore it was necessary 

e the whole bees of both hives, notwithstaailing 

r irascible nature, and examiDe their speeific cha- 

r with the utmost care. This my assistant un- 

irtoolt, and esecuted with great address. Eleven 

e employed in it, aiid, during ail that time, 

e scarcely allowed himself any relaxation, but what 

■ e relief of his eyes required. He took every bee in 

B hand — he attentively examined the trunk, the hind 

I, and the sting. Not one appeared without the 

BTacteristics of the common bee, that is, the little 

a the hind legs, the long trunk, and the 

ttraight sting. Having previously prepared glass 

oases containing combs, lie put each bee into them 

after examination. It is superBuous to say they were 

^KSOiifined, which was a precaution indispensable, until 

^^■Omination of the experiment. Neither was it enough 

^^B> establish that the whole were workers ; we had also 

^Kb protract the experiment, and observe whether any 

^Kf them would produce eggs. Thus we inspected the 

^^Ktilts for several days, wherein we soon discovered 

^■mw laid eggs, from which the worms of drones came 

I at the proper time. My assistant held in his hands 

die bees that produced them, and, as he was perfectly 

certain they were common ones, it is proved that there 

e sometimes fertile workers in hives. 

[ Having corroborated Schirach's discovery by so 

an experiment, we replaced all the bees ex- 

D Hat hives, only an inch and a half wide, 

bhich, being capable of admitting but a single row of 

., were very favourable to the observer. We 

pected, by persisting in strictly watching them, that 

% fertile one might be surprised in the act of laying, 
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which we were desirous of doing, for the purpose of 
ascertaining the difference of it§ ovaries from those fd 
queens by dissection. 

At length, on the eighth of September, we bad 
good fortune to succeed. A bee appeared in the 
sition of a female laying — before having time to li 
the cell, we suddenly opened the hive and seized il> 
This insect presented all tlie external characteristics 
of common bees ; the only difference we could recog* 
nize, antl that a very slight one, consisted in the belly 
seeming less, and more slender than that of worken. 
On dissection, the ovaries were found to be double, 
like those of rjueens, but more fragile, smaller, and 
composed of fewer oviducts. The filaments cont^D- 
ing the eggs were estremely fine, and eshjbited swell- 
ings at equid distances. We counted eleven eggs 
sensible size, some of which appeared to have come 
maturity. 

On the ninth of September, we seized another fe 
worker the instant it laid, and dissected iti 
ovary was still teas expanded than that 
ing bee, and only four eggs had attained matnrU 
My assistant, extracting one from the oviducts, sne> 
oeeded in fixing it by an end on a glass slider. We 
may take this opportunity of remarking, that it is in 
the oviducts themselves the eggs are imbued with the 
viscous liquid with which they are produced, and not 
in passing from the spherical sac, as Swammerdam 
believed.* During the remainder of this month, we 

* It U not easy to underatand tbia passage without reaoiting 
to delinealiona of the ovnries, wiiich (be reader will find in 
SwBmmeranm's Biblia Natur.-e, pi. 19, and pi. 32, torn. 5, of« 
Eeaumuri Memoirs. A duct lead* from each ovary h 
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1 tiie same hives, and dis- 
68 of the greater part were 
some we could oot discern 
In the latter, tite ovidacts 
mperfectly developed, and 
1 dissection was 



ind ten fertile workers ii 
cted them all. The ovar 
easily distin fished, but in 
the faintest traces of them. 
to all appearance were but ii 
more address than we had acquired i 
necessary for their discovery. 

Fertile workers never lay the eggs of common bees; 
they produce none but those of males. Riem had al- 
ready ascertained this singular fact ; and here all my 
oliservations correspond with his. I shall only add to 
what be says, that fertile workers are not absolutely 
indifferent to the choice of the cells for depositing 
their eggs. They always prefer Large ones, and resort 
to amall cells but when unable to flud those of greater 
diameter. However, they so far correspond with 
queens whose impregnation has been retarded, that 
they sometimes lay in royal cells. 

When Epeaking of females laying male eggs alone, 
I have already expressed my surprise that bees be- 
stow such care and attention on those deposited in 
royal cells, as to feed their worms, and, at the period 
of trausformation, to close them up. But I know not. 
Sir, why I omitted to remark, that after sealing the 
royal cells, the workers build them up, and sit on them 



muirI, tbcough wliicb the egga are transmitted froin the queen. 
From tbis cammari cbubI, a. spberical aac rises near the linian 
t the two (lactE, where ibe secretion ur Eome particular fluid 
\» supposed. The eggs of most ir]Eecta have a kind of ri*. 
iritf , by meanB of which, perhaps, they are att&ehed to the 
:t where deposited. Thus, we obeerve many rows Ipng 
horizon tally, or tixed by one end oji the leaves of pUnte, and 
Ihering there uiiiil [he Morin is batuhed 7'. 



Tintil the last metamorpiiosis of the included male.* 
The treatment of the royal cells where fertile worken 
lay the eggs of dronee is very different. They begin 
indeed with bestowing every care on their eggs and 
worms; they close the cells at a suitable time, bnt 
never fail to destroy them three days afterwonla. 

Having finished these first experiments with succeBSi , 
I had still to discover the cause of the evolution o 
sexual organs of fertile workers. Riem had not en- 

^ed in this interesting problem ; and at first I 
di-eaded that I should have no other guide towards id 
solution than mere conjecture. Yet, oa serioa 
flection, it appeared that some light to direct my pro> 

iss in this new research might be obtained, &om. 
connecting the preceding facts. 

I reasoned thus ; — From Schiraeh's elegant discove-' 
ies, it is beyond all doubt that common bees are ori- 
ginally of the female ses-i" They have derived from 
Nature the germs of an ovary, but she has admitted 

its expansion only in the particular case of their 
receiving a certain aliment while a worm. TbuB it 
must be the peculiar object of inquiry, whether the 
fertile workers obtain that aliment while worms. 

All my experiments convince me that bees, capable 

• It is rlifficult to discover whether the author thinks, m 
lome naturaliats do. that beea are iaatru mental in batching 
the eggs— r. 

+ It U said liy Warder, a practical oUservet in (tie e&rlieF 
part of last centucj, " Aitet great pains taken, aiid curioi 
oluervalionE made, wilb the uie of the best glasses, 1 niui 
le to [his (pertain conclusion, that all the workingf bees w 
females."— TAe True Amnion), or Monarchy of tht BtM, 
chap, l.— T. 
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^ laying, are produced in hives that have lost the 
queen. A great quantity of royal jelly is then pre- 
pared for feeding the larvee destined to replace her. 
Therefore, if fertile workers are produced under these 
circumstances alone, it is evident their origin is only 
in those hives where bees prepare the royal jelly, and 
towards this I must bend all my attention. It induces 
me to suspect, that when bees give the royal trsatment 
to certain worms, they either by accident or by a par- 
ticular instinct, the principle of which is unknown to 
me, drop some particles of royal jelly into cells conti- 
guous to those containing the worms destined for 
queens. The larvee of workers that have acciden- 
tally received portions of so active an aliment, must 
be more or less affected by it, and their ovaries should 
acquire a degree of expansion. But this expansion 
will be imperfect ; why ? because the royal food has 
been administered only in small portions, and, besides, 
the larvae having lived in cells of the smallest dimen- 
sions, their parts cannot enlarge beyond the ordinary 
proportions. Thus, the bees produced from them will 
resemble common workers in size, and in all the exter- 
nal characteristics. Added to tha't, they will have the 
faculty of laying some eggs, solely from the effect of 
the trifling portion of royal jelly mixed with their ali- 
ment. 

That we may judge of the truth of this theory, it is 
necessary to consider fertile workers from their ori- 
gin ; to investigate whether the cells, where they are 
brought up, are constantly in the vicinity of the royal 
cells ; and if their food be mixed with particles of the 
royal jelly. Unfortunately the execution of these ex- 
periments is very difficult. When pure, the royal 
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jelly is recognised by its sliarp and pungent taste; 
but when miKed with other substtmoea, its peculiar 
savour is imperfectly distlnguitihed. 

Thus I conceived that my investigation should be 
limited to the situation of the cells ; and, as the Bob- 
ject is important, pennit me to enter a little into de- 
tail.* 

In June 1790, I observed that one of my thinnest 
hives had wanted the queen for several days, and that 
the bees had no means of replacing her, tiiere being 
no workers' worms. I then provided tbeoi with a 
small portion of comb, each cell containing a young 
worm of the working species. Nest day, the bees 
prolonged several cells around the worms destined for 
queens into the form of royal ones. They also be- 
stowed some care on the worms in the adjoining cells. 
Four days afterwards, all the royal cellB were shut, 
and we counted nineteen small cells also perfect^, 
and closed by a covering almost flat. In these were 
worms that had not received the royal treatment ; but 
as they had lived in the vicinity of the worms destined 
for replacing the queens, it was very interesting to fal- 
low their hi:itury, and essential to watch the momenl 
of their last transformation. I removed the nineteen 
cells into a grated box, which was introducetl among 
the bees. I also removed the royal cells, for it was 
of great importance that the queens they would pro- 
duce should not disturb or derange the result of the 
ezperimeot But here another precaution was alao 
requisite. It was to be dreaded that the bees, being 
deprived of the produce of their labour and the object 

• The original is eitremely confuaiid in the prrceding p 
sages — T. 
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i their hope, might be totally discouraged ; therefore, 
I Eupplied tbem with another piece of comb, coDtain- 
i brood of workei'B, having it in my power to 
y the young when necessary. Thig plan auc- 
ded admirably. The bees, in bestowing all their 
' attention on these latter worms, forgot those that had 
been removed. 

When the moment of transformation of the nymphs 

t the nineteen celU arrived, I examined the grated 

E frequently every day, and at length found six 

8 exactly similar to common beeg. The worms of 
e remaininj^ thirteen had perished without changing. 

^ The portion of brood comb Umt had been brought 
|bto the hive to prevent the discouragement of the 

9 was then removed. I put aside the queens pru- 
Itaced in the royal cells ; and having painted the 
■orax of the six bees red, and amputated the right 

Menna, t tranuferred the whole into the hive, where 
"ttey were well received. 

You easily conceive my object, Sir, in this course 
of observations. I knew there was neither a large nor 
small queen in the hive : therefore, if, in the sequel, I 
should find new laid eggs in the combs, how very pro- 
bable must it be tliat they had been produced by some 
of the six bees ? But, to attain absolute certainty, it 
was necessary to take them in the act of laying. Some 
inefiiiceable mark was also required for distinguishing 
them in particular. 

These proceedings were attended with the most 

ample success. We soon found eggs in the hive ; 

thdr number increased daily ; and their worms were 

^^«)1 dronca. But a long interval elapsed l>efore we 

^■■BUld take the bees that laid them. At length, by 
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means of assiduity and perseverance, we perceived 
one introducing the posterior part into a. cell ; we 
opened the hive, and caught the bee. We saw the 
egg it had deposited, and, by the colour of the thorax 
and privation of the right antetino, instantly recog- 
niaed it as one of the sis tliat had passed the vermicu- 
lar state in the vicinity of the royal cells. 

I could no longer doubt the certMnty of my conjec- 
ture ; at the same time, I know not whether the truth 
will appear as rigorous to you, Sir^ as it does to my- 
self. But I reason in the following manner :— If it be 
certain that fertile workers are always produced in the 
yicinity of royal cells, it is no less true, that in itself 
that vidnity is indifferent, for the size and figure of 
these cells can have no effect on the worms in those 
surrounding them — there must be something more. 
We know that a particular aliment is conveyed to the 
royal cells ; we also know, that tills aliment has a 
very powerful effect on the ovaries, that It alone can 
unfold the germ. Thus we must necessarily suppose, 
that the worms in the adjacent cells have had a por< 
tion of the same food — and this is what they gain by 
vicinity to the royal cell. Numbers of bees, in their 
course thither, will pass over them, stop and drop 
some portionsof the jelly destined for the royal larvA. 
Such reasoning, I presume, is consistent with the pril 
ciples of sound logic. 

I have repeated the experiment now described 
often, and weighed all the concomitant circumstances 
with so much care, that whenever 1 please I can obtain 
fertile workers in my hives. The method is simple. 
I remove the queen from a hive ; and very 
bees labour to replace her, by enlarging several 
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containing the brood of workers, and by supplying the 
included worms with the royal jelly. Portions of the 
same aliment also fall on the young larvae deposited 
in the adjacent cells, and occasion a certain evolution 
of the ovaries. Fertile workers are constantly pro- 
duced in hives where the bees labour to replace their 
queen, but we very rarely find them, because they 
are attacked and destroyed by the young queens 
reared in the royal cells. Therefore, all their enemies 
must be removed for their preservation, and the larvae 
of the royal cells taken away before undergoing their 
last metamorphosis. Th^n the fertile workers, being 
free of rivals at the time of their origin, will be well 
received ; and, by taking the precaution of marking 
them, it will be seen, in a few days, that they produce 
the eggs of males. Thus, the whole secret of this 
process consists in removing the royal cells at the 
proper time, that is, after being sealed, and previous 
to the young queens leaving them.* 

I shall add but a few words to this long letter. 
There is nothing so very surprising in the production 
of fertile workers, when we attend to the consequences 
of Schirach's beautiful discovery — ^but why do they 
lay male eggs only ? I can conceive, indeed, that the 

* I have frequently seen queens, at the moment they are 
produced, begin first by attacking the royal cells, and then 
the common ones beside them. Being unacquainted with 
fertile workers when I first observed this fact, I could not 
conceive from, what motive the fury of the queen was thus 
directed towards the common cells. But now I know that 
they can distinguish the species included, and have the same 
instinctive jealousy or aversion at them as against the nymphs 
of queens properly so denominated. 

f2 
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reason of their laying few is from the imperfect evolu- 
tion of their ovaries, but I can form no conclusions 
why all the eggs should be those of males, nor can 
I better account for their use in hives ; and hitherto 
I have not made any experiments on their mode of 
fecundation. — Pregny^ 26ih August 1791- 



LETTER VI. 

ON THE COMBATS OF QUEENS : THE MASSACBE OF THE 
MALES: AND WHAT SUCCEEDS IN A HIVE WHERE A 
STRANGER QUEEN IS SUBSTITUTED FOR THE NATURAL 
ONE. 

M. BE Reattmuk had not ' witnessed every thing 
relative to bees when he composed his history of these 
industrious animals. Several observers, and those of 
Lusatia in particular, have discovered many important 
facts that escaped him ; and I, in my turn, have made 
various observations on some, of which he had no sus- 
picion ; at the same time — and this is a very remark- 
able circumstance — not only all that he expressly 
declares he saw has been verified by succeeding 
naturalists, but all his conjectures are found just. 
The German naturalists, Schirach, Hattorf, and 
Riem, sometimes contradict him, indeed, in their 
memoirs, but I can maintain that, while combating 
the opinions of M. de Reaumur, it is they who are 
almost always wrong; of which several instances 
might be adduced. 

What I shall now proceed to say will give me an 
opportunity of detailing some interesting facts. 

M. de Reaumur observed, that when any super- 
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Dumerary queen waa fiUher produwd in a hive, or 
came into it, one of the two soon perished. He has 
not actually witnessed the combat in which ehs falls, 
but he conjectures there is a mutual attack, and that 
the empire remainn ivith the strongest or the most 
fortunate. Schirach, on the other hand, and after 
him Riem, thinks that the working bcea assul the 
stranger, and sting her to death. I cannot compre- 
hend by what means they were able to make this ob- 
servation. Having used none except very thick 
hives, containing several rows of combs, they could 
at best Bee nothuig but the commencement of hoBtili- 
ties. While the combat lasts, the bees move with 
great rapidity, they fly on all sides, and, gliding 
between the combs, conceal their motions from the 
observer. For my part, though using the moat ia> 
vourable hives, I have never seen a combat betweeo 
the queen and the workers, but I have very often be- 
held one between the queens themseb 

In one of my hives in particular, there were five 
six royal cells, each including a nymph. The eld( 
first underwent its transformation. Scarcely did 
minutes elapse from the time of her leaving her cradle, 
when she visited the other royal cells still close. Fur 
riously attacking the nearest, by dint of labour she 
succeeded in opening the top, and we saw her tearing 
the silk of the cocoon with her teeth, but probably 
her efforts were inadequate to the object, for she aban- 
doned this end of the cell, and began at the other, 
where she effected a larger aperture. When it was of 
sufficient size, she endeavoured to introduce her belly, 
and made many exertions, until she succeeded 
giving her rival a deadly wound with her sting. 
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quitting the cell, all the bees that hitherto had been 
spectatnri of her labour began to enlarge the opening) 
juid drew out the dead body of a queen scarcely come 
fiom its envelope of a nymph. 

Meanwhile, the victorious young queen attacked 
Miother royal cell, but did not endeavour to introduce 
her extremity into it. Here there was only a royal 
nymph, and no queen, come to maturity, as in the 
firet cell. In all probability, the nymphs of queens 
inspire their rivals with less animosity. Still they do 
not escape deBtructioo, because, whenever a royal 
cell has been opened before the proper time, the bees 
extract the contents in whatever form they may be, 
whether worm, nymph, or queen : and when this vic- 
torious female had abandoned the second cell, the 
workers, enlarging the opening which she had effected, 
extracted the included nymph. Lastly, the young 
queen attacked the third cell, but could not succeed 
in penetrating it. She laboured languidly, appearing 
as if exhausted by her previous exertions. As we 
now required queens fur some particular experiments, 
we resolved to remove the other royal cells, yet in 
safety, to secure them from her resentment. 

After these incidents, we wished to see what ensued 
on two queens leaving their cells at the same time, 
and in what manner one of them perished. I find an 
observation on this head in my Journal, Idth May 
1790:— 

Two queens quitted their cells in one of our thin- 
nest hives almost at the same moment, and, immedi- 
ately on perceiving each other, rushed together, 
apparently with great fury. Their position was such, 
that the antennEe of each were seized by the other's 
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teetb, while the head, breast, and belly of both were 
mutually opposed. The extremity of their bodies hud 
only to be curved, that they might be reciprocally 
pierced with the stings, and fall dead together. How- 
ever it seems as if Nature liiui not ordained that bolh 
combatants shall perish in the duel ; but ruther that, 
when iuiding them^tvea in the situation now de- 
scribed, namely, opposite, and belly to belly, they 
shall recede at that instant with the utmodt precipita- 
tion. Thns, when these two riviili felt the extremities 
about to meet, they disengaged themselves, and each 
fled away. You will observe, Sir, that I have repeated 
this observation very often, so that it leaves no ^ 
for donlit ; and I think that here we may pei 
the iotentioD of Nature. 

Tliere ought to be none but one queen in a hive; 
therefore it is necessary, if by chance a secotid be 
either produced or comes into it-, that one of the two 
must be destroyed. This cannot be committed to the 
working bees, because, in a republic composed of so 
many individuals, a simultaneous consent cannot be 
supposed always to exist ; it might happen frequcndy 
that one group of bees destroyed one of the females, 
while a second would massacre the other, and the hive 
thus be deprived of queens. It becomes necessary, 
then, that they themselves should be entrusted with the 
destruction of their rivals : but as, in these combats. 
Nature demands only a single victim, she has wisely 
arranged that, at the moment when, from their posi- 
tion, the two combatants might lose their lives, both 
feel so great an alarm that they thinlt only of flight, 
and not of using their stings. 

I am well aware of the hazard ol 
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researches into the causes of the most trifling facts ; 
but here the object and the means seem bo plain, that 
I have venturetl to advance my conjectures. You will 
judge better than I can whether they are well founded. 
Let me now return from this digression. 

A few minutes after the two queens separated, their 
terror abated, and each again begao to seek, her rival. 
Immediately on coming in sight, they rushed together, 
sdzed one another, and resumed exactly their former 
position. The result of this rencontre waa the same 
as before. When their belhes approached, they hastily 
disengaged themselves, and fled with precipitation, 
During all tliia time, the workers seemed in great agi- 
tation, and the tumult appeai'cd to increase when the 
adversaries separated. Two difTerent times we ob- 
served them stop the flight of the queens, seize their 
limbs, and retaiti them pnsoncrH above a minute. At 
last, that queen which waa either the strongest or the 
most enraged, darted on her rival at a moment when 
unperceived, and with her teeth caught the origin of 
the wing ; tiien rising above her, she brought the ex- 
tremity of her own body under the belly of the other, 
and, by this means, easily pierced her with the sting. 
Quitting hold of the wing, her sting was withdrawn — 
the vanquished queen fell down, dragged herself lan- 
guidly along, and, her strength failing, she soon ex- 
pired. 

Tlus observation proved that virgin queens engage 

in single combats; but we wished to discover whether 

those that were fecundated, and mothers, entertained 

the same animosity. 

^_ On the 22d of July we selected a flat hive, con- 

^Mluiiing a very fertile queen ; and, being curious to 



I 



72 COMBATS OF QUEESI. 

learn whether, ax virgin queens, she would destroy d 
royal cells, three were introduced into the tniddl 
the comb. Whenever she became sensible of i' 
sprung forward on the whole, and pierced them -^ 
wards the bottom ; nor did she desist until the i 
eluded Dymphs were exposed. The workers, whohl^ 
therto had been spectators of this destruction, now 
came to carry the nymphs away j they greedily de- 
voured the food remaining at the bottom of the cells, 
and also sucked the fluid from the abdomen of the 
nyraphs, and terminated with destroying Uie cells frttai 
which they hod been esttractcd. 

In the next place, we introduced a very fertile queen 
into the same hive, after painting the tiiorax to distin- 
guish her from the reigning queen. A circle of bees 
quickly formed around the stranger, but their inten- 
tion was not to caress and receive her well ; for they 
insensibly accumulated so much, and surrounded her 
so closely, that in scarcely a minute she lost het 
liberty and became a prisoner. It is a remarkable 
circumstance, that other workers at the same tiiue col- 
lected around the reigning queen arid restrained oil her 
motions — we instantly saw her confined like the stran- 
ger. Perhaps it may lie said, that the bees antici- 
pated the combat in which these (|ueens were about to 
engage, and were impatient to behold the issue of it, 
for they retained their prisoners only when they ap- 
peared to withdraw from each other ; and if cue less 
restrained seemed desirous of approaching her rival, 
all the bees forming the clusters gave way to allow her 
full liberty for the attack ; then, if the queens testified 
a disposition to fiy, they returned to inclose them. 

We have repeatedly witnessed this fact, but il 
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Gents so new and singular b. characteriatic in the policy 
of beea, that it must be seen again a tbousand times 
before any positive assertion can be made on the sub- 
ject. I would therefore recommend that naturalists 
should attentively esamine the combats of queeng, and 
particnlarly ascertain what part is taken by the work- 
ers. Is their object to accelerate the combat ? Do 
they by any secret means excite the fury of the com- 
batants ? Whence does it happen that, accustumed to 
iwstow every care on their queen in certain circum- 
stances, they oppose her preparations to a^'oid im- 
pending danger? 

A long series of observations is necessary to solve 
these problems. It is an immense field for experiment, 
which will afford infinitely curious results. I entreat 
you to pardon ray frequent digressions. The subject 
is deeply philosophical : genius such as your^ is recgiii- 
site to treat it properly ; and I shall now be satisfied 
with proceeding in the description of the combat. 

The cluster of bees that surrounded the reigning 
queen having allowed her some freedom, she seemed 
to advance towards that part of the comb where her 
rival stood; then all receded before her, the multitude 
of workers separating the two adversaries gradually 
dispersed, antil only two remained ; these also removed, 
and allowed the queens to come in sigbL At this mo- 
ment the reigning queen niKhed on the stranger, with 
her leethseizedher near the origin of the wing, and suc- 
ceeded in fixing her against the comb without any 
possibility of motion or resistance. Next curving her 
body, she pierced this unliappy victim of our curiosity 

H with a mortal wound. 

^^H.ln the last place, to exhaust every combination, we 

L 
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had still to esamine whether a combat wonid enaoe 
between two queens, one impregnated and the other 
a virgin ; and what ciroumstancea attended it> 9 

On tile 18th of September yte introduced a velfl 
fruitful queen into a glass Live, already coDtainingfl 
virgin queen, putting her on the opposite side of tlie 
comb, that we might have time to see how the work- 
era would receive her. She was immediately sur- 
rounded, but confined only a moment. Being op- 
preaaed with the necessity of laying, she dropped some 
eggs, however, we could not discover what became 
of them — certainly the bees did not convey them to 
the cells, for, on inapection, we found none there. 
The group surrounding this qneen having dispersed a 
little, she advanced towards the edge of the comb) 
and soon approached very near the 
When in sight, they ruHhed togethi 
i|ueen got on the back of the other and gave her 
veral stings in the belly, but, being aimed at the scaif 
part, they did her no injury, and the combatants separat- 
ed. In a few minutes they returned to the charge, 
and thia time the impregnated ijaein] mounted on her 
rival, however, she sought in vain to pierce her, for 
tlie sting did not enter ; the virgin qneen then disen- 
gaged herself and fled, end ahe also succeeded 
caping another attack where her adversary bad 
advantage of position. These rivals appeared ni 
of equal strength, and it was difficult 
which side victory wonld incline, until at last, by ■ 
successful exertion, the virgin queen mortally wound- 
ed the stranger, and ahe expired in a moment. The 
sting had penetrated so far that the victor was uoal 
to retract it, and ahe was overthrown by the 
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her enemy. She made great esertions to disengage 
the BtiDg, but could succeed by no other means thiut 
turning on the extremity of her belly, as on a pivot. 
Probably its barbs fell by this motion, and, closing 
B{urally around the stem, came mure easily from the 
wound. 

These observations, Sir, I think, will satisfy you 
respecting the conjecture of our celebratf^d Reaumur. 
—A is certiun that if several queens are introduced into 
Ihhive, one alone will preserve the empire; that the 
I will perish fi-om her attacks ; and that the 
l%orkers at no time will attempt to employ their stings 
i^inst a stranger queen. I can conceive what has 
misled Riem and Schirach ; but It is necessary, in ex- 
plaining it, that I should relate a new feature in the. 
policy of bees at considerable length. 

In the natural state of hives, several queens, issuing 
from different royal cells, may sometimes exist at Ihe 
same moment, and theyAvill remain either until forma- 
tion of a swarm or a combat among them decides to 
which the throne shall appertain. But escepting this 
r can be supernumerary queens, and 
K^KD observer wishes to introduce one, he can acconi- 
£ch it only by force, that ia, by opening the hive. In 
o queen can insinuate herself into a hive in 
Ihe natural state, for the following reasons : — 

Bees preserve a suihcietit guard, day and night, at 
the entrance of their habitation. These vigilant oen- 
tinela examine whatever is presented, and, as if dis- 
trusting their eyes, they touch with the antenna every 
individual endeavouring to penetrate the hive, and 

E' the various substances put within their reach, 
oh afibrds us an opportunity of observing that the 
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antenniB are certainly the organs of feeling. If a 
stranger queen appears, lier entry is prevented by the 
bees on guard instantly laying hold of her legs or wingi 
with their teeth, and crowding so closely around her, 
that she cannot move. Other bees, from the iaterior 
of the hive, gradually come to their adBiBtance, and 
confine her still more narrowly, all keeping their headi 
tx>warda the centre where the queen is inclosed ; and 
they remain with such evident anxiety, eagerness, and 
attention, that the cluster formed by them may be 
carried about for some time without their being sen- 
sible of it. A stranger queen, so closely confined 
and hemmed iu, cannot possibly penetrate the hive. 
If the bees retain her too long imprisoned, she 
perishes, her death probably ensuing from hunger, 
or the privation of air. It is undoubted, at least, 
that she never is stung. Except in a single in- 
stance, we never have seen the bees direct their stings 
against her, and then it was owing to ourselves. Com- 
passionating a queen's situation, we endeavoured to 
remove her from the centre of a cluster — the bees be- 
came enraged, and, in darting out their stings, some 
struck the queen and killed her. It \a so certain that 
the stings were not purposely directed against her that 
several of the workers were themselves killed ; and 
surely they could not intend destroying one another. 
Had not we interfered, they would have been content 
witli confining the queen, and she would not have pe- 
lt was in similar circumstances that Ri 
workers anxiously pursue a queen. Believing 
they designed to sting her, he concluded that 
"" ~ ' ' is is to kill superDum( 
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<|ueens. You have quoted his observations in the 
Contemplation de la Nature, pari 1 1, chap. 27, nofe 
7- But you are aenaibk, Sir, from these details, that 
he has been miBtaken. He did not know the atten- 
tion paid by bees to what passes at the entrance of 
their hive, and he was entirely ignorant of the means 
they take to prevent the access of supernumerary 
(jueens. 

After ascertaining that workers in no situation sting 
such supernumerary females," we were curious to learn 
how a stranger queen would be received in a hive de- 
prived of the reigning one. To elucidate this raatter 
we made numerous experiments, the detail of which 
would protract this letler loo much, therefore, I shaJl 
relate only the principal results. 

Bees are nnt immediately a\vare of the removal of 
their quoen j their labours' are uninterrupted; they 
watch over the young, and perform the wliole of their 
ordinary occupations. But, in a few hours, agitation 
ensues— all appears a scene of timiult in the hive. A 
singular humming is heard ; the bees desert their 
pj^ung Knil rush over the surface of the combs with 
' AriotH iii]]>etuosity. Then they discover that their 
» longer among them. But how do they 
ertiun it ? How do the bees on the surface of one 

mb discover that the queen is or ia not on the next 
In treating of another characteristic of these 
Iftects, you have, yourself. Sir, proposed the same 
question. I am incapable of answering it indeed ; but 
1 have collected some facts, that may perhaps facUitate 
elncidation of the mystery. 

tl cannot doubt that the agitation arises from the 
iFkav having lost their queen, for, on restoring her. 
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tranquillity is instantly regained among them] t 
what is very eingular, they renngniae her — yon r 
interpret this espression strietly. Substitution i 
another queen is not attended with the same efFec^^ 
slic is introduced into the hive within the first twdn 
hours after removal of the reipiing one. Here tbe 
agitation continues, and the bees treat the stranger 
Just as they do when the presence of their own leavei 
them nothing to desire. They surround, seize, and 
keep her a very long time captive, in an impenetrable 
eluster, and she eonimotily dies either from hunger or 
privation of air. 

If eighteen hours ^apse before substitution of a 
stranger qneen for the native one removed, she is 
treated at first in the same manner, but the bees leave 
her sooner, nor is the surrounding elusfer so close; 
they gradually disperse, and the queen is at last libft' 
rated. She moves languidly, and soraelimes expires 
I a few minutes. I-lowever, some queens have et> 
caped in good health from an imprisonment of seven- 
teen hours, and ended with reigning in the hives where 
they had been originally ill received. 

If, before substituting the stranger queen, twenty- 
four hours elapse, she will he well received, and reign 
from the moment of her introduction into the hive. 
Here I speak of the good reception given to a ejueen 
after an interregnum of twenty-four hours. But at 
this word reception is very indefinite, it is proper to 
finter into some detail to explain the precise seDse in 
which I use it. 

On the Idth of August I introduced a fertile queens 
eleven months old, into a glass hive. The bees had 
twenty-four hours deprived of their queen, and 



Blul already begun the construction of twelve royal 
■itis, Eucb as described in the preceding chapter. Im- 
B^ediately on placing t))is female stranger on the 
^BBmb, the workers near her touched hex with their 
HntennEe, and, paesing their trunks over every part of 
ner body, they gave her honey. Theu-tbese gave 
place to others, that treated her exactly in the eame 
manner. All vibrated their wings at once, and ranged 
themselves in a circle around their sovereign. Hence 
resulted a kind of agitation, wliich gradually commu- 
nicated to the workers situate on the same surface of 
_the comb, and induced them to come and reconnoitre 
^ titcir turn what was going on. They soon arrived, 
1, having broke through the circle formed by the first, 
iproached the queen, touched her with the antcnnte, 
and gave- her honey. AAer this little ceremony they 
retired, and, placing themselves behind the others, 
enlarged the circle, where they vibrated their wings, 
and buzKed without tumult or disorder, and as if ex- 
periencing liome very agreeable sensation. The queen 
<t yet left the spot where I had put her, but in a 
iparter of an hour she began to move ; when the bees, 
f from offering any opposition, opened the circle at 
t part to which she turned, followed her, and sur- 
Minded her with a guard. She was oppressed with 
the necessity of laying, and dropped her eggs, t'i- 
ually, after an abode of four hours, she began to depo- 
sit male eggs in the cells she met with. 
^B- While these events passed on the surface of the 
^^buub where the queen stood, all was quiet on tlie 
^^Hier side. There the workers apparently were un- 
^H^sciouH of a queen's arrival in the hive. They la- 
^Hpured with great activity at the royal cells, as if 
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ignorant that they no longer stood iu need of thei 
they watched over the royal worms, supplied thai 
with jelly and the like. But the queen having at 
length come hither, she was received with the same 
respect (liat she had esperienced from their conipa* 
nions on the other side of the eomb. They encom- 
paBied her, gave her honey, and touched her with their 
antennce ; and what proved better that they treated 
her as a mother, was their immediately desisting from 
work at the royal cells ; they removed the wonos, and 
devoured the food collected around them. From flii* 
moment the queen was recognised by all her peopli 
and conducted herself in this new habitation as if |j 
had been her native hive. 

These particulars will ^ve a juat idea of the n 
net in which bees receive a stranger r|ueen. 
they have had time to forget their own, she is ti 
exactly as if she were their natural one, except t 
there ia perhaps at tirat greater interest testified ifT 
her, or more conapicuous demon atrati on s of it. I am 
conscious of the impropriety of these expreanonS) but 
M. de Reaumur in some degree authorises thenu He 
does not scruple to say, that bees pay attention, ho- 
mage, and reipect, to their queen, and, from his exam- 
ple, similar words have escaped most authors who 
treat on bees. 

Twenty-four or thirty houra' abaence is sufficieiitfo 
make them forget their firat queen ; but I can haEard 
no conjecture on the cause. 

Before terminating this letter, which is full of com* 
bats and diaaatrons acenes, perhaps I should give 
an account of some more pleaaiiig and interestii 
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facta relative to their industry. However, to avoid 
returDing to duels and massacres, I shall here subjoin 
my observations on the deiitruction of the males. 
I You will remember, Sir, it is agreed by all ob- 
ervers, that, at a certain period of the year, the 
workent expel and kill the drones. M. de Iteaumur 
speaks of these executions as a horrible massacre. 
He does not expressly atBrm, indeed, that he lias him- 
. atH witnessed it, but what we have seen coirespondi 
ft well with his account, that there can be no doubt 
B has beheld its peculiarities. 

I usually in the months of July and .August 
t bees free themselves of the males. Then they 
; drove away and pursued to the inmost parts of 
: they collect in numbers ; and as at 
e eametime we have found many dead on the ground 
i hives, it appeared indubitable that, aft*T 
«ng expelled, the bees stung them to death. Yet, 
D the surface of the comb, we do not see the sting 
led against them, for the bees are content to pursue 
d drive them away. You remark this, Sir, yourself, 
Bi the new notes added to the Contemplation de la 
ffatttre ; and you seem disposed to think that the 
I, forced to retire to the extremity of the hive, 
_ _ (rish irom hunger. Your conjectures were extremely 
probable. Still it was possible that the carnage might 
have taken place in the bottom of the hive, and bad 
been unobserved, because that part is dork, and es- 
capes the observer's eye. 

To appreciate the justice of this suspicion, we 

thought of making the support of the hive of glass, 

^_ imd of placing ourselves below to see what passed in 

^Ljilie scene of action. Therefore, a glass table was con- 
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Btructed, od which were put six hives with swarms of 
the same year; aod, lying under il, we endeavoured 
to discover how the drones were destroyed. This 
coQtrivance succeeded to admiration. Un the 4th of 
July, we saw the workers actually maEsacre the males, 
in the whole six swarms, at the same hour, and with 
the same pectdiarities. The glass table was covered 
with bees full of animation, rushing upon the drones 
as they came from the bottom of the hive ; they seized 
them by the antennEe, the limbs, and the wings, and, 
after having dragged them about, or, so to speak, atiter 
quartering them, they killed them by repeated sting* 
directed between the rings of the belly. Themumeot 
tbftt this formidable weapon reached them was dw 
last of their esistence — they stretched their wings and 
expired. At the same time, as if the workers did not 
consider them as dead as they appeared to us, they still 
darted it so deep that it could hardly be withdrawn, 
and they were obliged to turn round upon theinsel' 
before the stings could be disengaged, 

Next day, having resumed our former positioDi 
witnessed Dew scenes of carnage. During thre^ boi 
the bees furiously destroyed the males. Tbey had 
massacred all their own on the preceding evening, but 
now they attacked those which, driven from the neigh- 
bouring hives, had taken refuge amongst them. We 
saw them also tear some remaining nymphs of this 
species from the combs ; they greedily sucked all the 
fluid from the abdomen, and then carried them away- 
The following day no drones remained in the hives. 

These two observations seem to me decisive. It 
is incontestible that Nature has chained the worf 
with destruction of the males at certain seajsons 



i 



he workct^H 
sons of 4^1 



MASSACBE OF BBONES. 83 

year ; but what means does she use to excite their 
fary against them ? This also is one of those ques- 
tions that I caonot pretend to answer. However, an 
observation I have made may one day lead to solution 
of the problem- The males are never destroyed in 
hives deprived of queens ; on the contrary, while a 
savage massacre prevails in other places, they here 
find an asylum. They are tolerated and fed, and 
many are seen even in the middle of January. They 
are also preserved in hives which, without a queen 
properly so called, have some individuals of that species 
that lay the eggs of males, and in those whose half- 
fecundated queens, if I may use the expression, pro- 
pagate only 'drones. Therefore the massacre takes 
place in none but hives where the queens are com- 
pletely fertile, and it never begins until the season of 
swarming is past** — Pregny^ 2^th August 1791* 

** Several interesting observations, by an intelligent and im- 
partial Scottish naturalbt, the Rev. Mr Dunbar, have recentlj 
appeared, relative to the combats of queens, and some other 
topics iq the history of bees.«-7l 
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I HAVE frequently testified my admirBtion of M. 4 
Reaumur's observations on bees. I feel sensible p 
sure in acknowledging, that, tf I have truly made a 
progress in the m-c of observation, I am indebted for 
it to profound study of the works of this excellent 
naturalist. In general his authority has such weighty 
that I can scarcely trust my own e^iperiments whc 
the results are different from those obtained by 1 " 
Likewise, on finding myself in opposition to tfae 
torian of been, I repeat my esperimeots ; I vary t)w 
mode of conducting tliem j I examine with the utmoet 
caution all the circumstances that mislead me; and 
never are my labours interrupted before acquiring the 
moral certainty of avoiding error. With the aid of 
these precautions, I have discovered the justice of 
M. de. Reaumur's suggestions ; and I have a th 
times seen, that if certain experiments seemed t 
bat them, it was from incorrectness of executioi 
Yet I must except some cases, where my results bavi 
been constantly different from his. Those respectinj 
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e reception of a stranger queen aubstituted for tlie 
iUtural one are of the number. 

If, after removing the uaturol queen, a Btranger is 
immediately substituted, the usurper is ill received. 
I never could succeed in making the bees adopt her, 
but by allowing au interval of twenty or twenty-four 
hours to elapse. Then they appeared to have forgot 
their owb queen, and respectfully received any female 
put in her place. M. de Reaumur, on the contrary, 
affirms, that, should the original queen be removed, 
and another introduced, this new one will be perfectly 
^jvell received from the beginning. As evidence of 

I assertion, he gives the detail of au experiment 

Iricli ought to be read in his work, for here I shall 

lOte only an extract of it' He induced four or five 

hundred bee8 to leave their native hive and enter a 

s bos, containing a small piece of comb towards 

the top. At first they were in great agitation, and, to 

jcity or console tbem, he presented a new queen, 
a that moment the tumult ceased, and the stranger 
ceived with all respect. 

I do not dispute the truth of this experiment, but, 
in my opinion, it does not warrant the conclusion de- 
duced by M. de Reaumur. His apparatus removed 
the bees too much from their natural condition, to 
allow him to judge of tbeir instinct and dispositions. 
In other situations, he has himself observed these 
animals reduced to small numbers, lose their industry 
^^faidactivity, and feebly continue their ordinary labours. 
^HuuB their instinct is affected by every operation that 
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diminishes their number too mucb." To render snJ 
an experiment trulj' conclusive, it must be made in^ 
populous liive ; and on removing the native quej 
the stranger must Ije immediately substituted, i " 
place. Had this been done, I ara quite peraiu 
tliat M. de Reaumur would have seen the bees impii' 
son the usurper, confine her at least twelve or Gfteeti 
hours among them, and frequently suffocate her ; nor 
would he have witnessed any favourable reception 
before an interval of twenty-four hours after removal 
of (he original queen. No variation has occnrred la 
my experiments regarding this fact. Tbetr numbet^ 
and the attention bestowed on them, make me p 
snme thai they merit your confide r 

M. dc Reaumur, in another passage of the ( 
Memoir, affirms that beea, having a queen they ( 
satisfied with, are nevertheless disposed to give i 
best possible reception to any female seeking 71 
ammig them. In the preceding letter, I have r^ei 
my experiments on this head — their issue has I 
very different from that of M. de Reaumur. 1 I 
proved that the workers never employ their 8tin| 
against the queen, but this cannot be called welcome 
reception of a stranger. They retain her within their 
ranks, and seem to allow her liberty only when she 
prepares to combat the reigning queen. This obser- 
vation cannot be made except in the thinnest hives. 
Those used by M. de Reaumur always had two pardl d 
coniba at least, which must have prevented him f "^^ 
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marking some very important circumstances that 
ifluence the conduct of workers whea supplied with 
several fenialca. The first circles formed around a 
stranger queen he has taken for caresses, and, from 
the little that his queen could advance in view between 
the combs, it must have been impossible for him to 
observe that the circles, which were always gradually 
contracting, ended iu restraint of the fcmajes there 
inclosed. Had he used thinner hives, he would have 
discovered that what he supposed an indication of 
favourable reception was the prelude of actual impri- 
sonment. 

I am reluctant to assert that M. de Heauniur wa^i 
deceived ; yet I cannot admit that, on certain oc- 
casions, bees tolerate a plurality of females in their 
hives i neither will the experiment on which this 
afGrmation rests be considered decisive. In the month 
of December, he introduced a stranger queen into a 
glass hive in his cabinet, and confined her there, white 
the bees had not an opportunity of going out. The 
stranger was well received ; her presence awakened 
the workers from their lethargic state, into which they 
did not relapse ; she excited no carnage ; the number 
of dead bees on the board of the hive did not sen- 
sibly increase, and no dead queens were found. 

Before concluding any thing favourable to tlie plu- 
rality of queens, it was necessary to ascertain whetlier 
the native female was living when the new one was 
introduced into tlie hive. However, the author ne- 
^ected it, and, it is very probable that the hive had 
lost its queen, since the bees were languid, and the 

^nresence of a stranger restored their activity. 

^V I trust, Sir, that you will pardon tliis slight criti- 
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cism. Far from industriously seeking faults in oar 
celebrated Reaumur, I derive the greatest pleasure 
when my observations coincide with his, and more 
especially when my experiments justify his conjec- 
tures, but I think it proper to point out those cases 
where the imperfections of his hives have led him into 
error, and to explain from what causes I have not 
seen certain facts under the same aspect he did. , I 
feel particular anxiety to merit your confidence^ 
and I am aware that the greatest exertions ate neoes- 
sary, when I have to combat the historian of bee?. 
I confide in your judgment, and pray you to be 
sured of my respecU-^Pregniff 30th August 1791 
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BTHE aCEES OVIPABOUBr— WHAT JKFLUKSCE HAS THE 
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a PRODDOBR ?_REaEABcnE8 on tub mode 
a TaB cooooNs. 



letter I shall collect togpther some isolated 
obaervatiotis relative to various points in tlie fiistoiy 
of bees, concerning which you wished me to engage. 
You were desirous that 1 should investigate whe- 
ther the quepn be really oTiparous — a question left 
undecided by M. de Reaumur, who says he never saw 
the worra hatclied, and ia content with remarking, that 
worms are found in cells where eggs have been depo- 
sited three days previously. If we resolve to attempt 
to seize the moment of the worm quitting the egg, it 
is necessary that our inquiries be carried beyond the 
interior of the hive, for thne the continual motion 
of the bees obscures what passes at the bottom of the 
cells. The egg must be taken out, presented to the 
microscope, and every change attentively watched. 
One other precaution is essential — as a certain de- 
gree of heat is requisite for hatching the worms, should 
_ 4lie eggg be too soon deprived of it they wither and 
^npsrish— therefore, the sole method to succeed in ob- 
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serving the worm come out, coiiBists in matching the 
queen while she lays, in marking the egg so as to be 
recognised, and in removing it from the hive to the 
microscope only an hour or two before the three dayi 
elapse. The worm certainly will be hatched provided 
it has been exposed as long as possible to the lull 
gree of heat. Such is the course I have pursued^ 
the following are the reaults obtained: — 

In the month of August, we removed several 
containing eggs that had been three days deposited, 
cut off the top of the cells, aiid put the pyranudal 
bottom, where the egg was fixed, on a glass slider. 
Slight motions were soon perceptible in one of the 
eggs. At first, we could not discern any external 
organization — the worm was entirely concealed from 
us by its pellicle, and we then prepiLred to examine 
the egg with a powerful magnifier. However, during 
the interval, it burst its surrounding membrane, and 
cast olF part of the envelope, which was torn and rag- 
ged OD different parts of the body, and more evidently 
so towards the last rings. It curved and stretched it- 
self alternately with very lively action, and occupied 
twenty minutes in casting off the exuviie; when ceasing 
its exertions, it lay down, bent the body, and seemed 
to take that rest which it now required. An egg laid 
in a worker's cell produced this insect, which w< 
have become a worker itself. 

We nest directed our attention to the moment 
a male worm should be hatched. An egg was exp< 
to the sun on a glass slider, and, with a good magni- 
fier, nine rings of the worm were perceptible within 
the transparent pellicle. This membrane was 
entire, and the worm perfectly motionless. The 
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Uigitudinal lines of trachte were visible on the sur&ce, 
irith many ramifications proceeding from thent. We 
never lost sight of the egg a single instant, and now 
succeeded in observing the first motions of the worm. 
The thick end alternately straightened and curved, 
and extended almost to the part where the sharp ex- 
tremity was fixed. These exertions burst the mem- 
brane, first on the upper part towards the head, then 
on the back, and afterwards on ^1 the rest of the body 
successively — the ra^ed pellicle remained in folds on 
different places of it, and then fell off. Thus it is 
beyond dispute, that the queen is oviparous. 

Some observers affirm, that the workers watch on 
the eggs before the worms are hatched ; and it is cer- 
tain that, at whatever time the hive is examined, we 
always see them with the head and thorax inserted in- 
to cells containing eggs, and remaining motionless se- 
veral minutes in that position. It is impossible to 
discover what tJiey do, for the interior of the cell is 
concealed by their bodies ; but it is very easily ascer- 
tained that, in this attitude, they are doing nothing to 
the eggs. 

I^ at the moment the qiieen lays, her eggs are put 
into a grated box, and deposited in a strange hive, 
where there is the necessary degree of lieat, the worms 
come out at the usual time, just as if they had been 
left in the cells. Thus, no extraordinary aid or atten- 
tion is required for promoting their exclusion. 

When the workers penetrate the cells, and remain 

fifteen or twenty minutes motionless, I have reason to 

believe that it is only to repose from their labours, 

^_Uy observations on this subject seem correct. You 

^Uoiow, Sir, that some irregular shaped cells are fre- 
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quently constructed on the panes of the hive. These, 
being glass on one side, are esceedingly convenient 
to the observer, since all that passes within is exposed. 
I have often seen bees enter such cells when nothing 
could attract them. They contained neither eggs nor 
honey, nor did they need farther completjon, tliere- 
forej the n'brkers repaired thither only to enjoy some 
repose. Indeed, they were fifteen or twenty minntca 
so perfectly motionless, that had not the dilatation of 
the rings showed their respiration, we might have con- 
cluded them dead. The queen also Bomettmea pene- 
trates the large cells of the males, and continues very 
long motionless. Her position preveAta the bees from 
paying their full homage to her, yet even then they 
do not fail to surround her in a circle, and brush the 
part of her belly that remans uncovered. 

Drones do not enter the cells while reposing, bnt 
cluster together on the combs, and sometimes remain 
in this poHitioQ eighteen or twenty hours without tfa^g 
slightest motion. ^M 

As it is in^portant, in many experiments, to kiiof^| 
the e:<act time tliat the three species of bees exist bflS 
lore assuming their ultimate form, I shall here subjoin 
my own observations on the point ; — 

The worm of workers passes three days in the e^, 
five in the vermicular state, and then the bees close vp 
ita cell with a wax covering. It now begins spinning 
its cocoon, in which operation tiurty~six hours an 
consumed. In three days it changes to a nymph, and 
passes six in this form. It is only on the twentieth 
day of its existence, counting from the moment J^ 
egg is laid, that the winged state is attained. 

The royal worm also passes three days in the egga 
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and is five a worm, when the bees clone its cell ; and 
it immediately begins spinning tbe cocoon, which oc- 
cupies tweijty-foiir hours. The tenth and eleventh 
day it remainB ia complete repoae, and even sixteen 
hours of the twelfUi. Then the transformation to 
a nymph takes place, in which state four days and 
the third part of a fifth are passed. Thus, it is not be- 
fore the sixteenth day that tiie perfect state of queen 
is attained. 

The male passes three days in the egg, six and a 
half as a worm, and metamorphoses into a Ti'inged 
animal on the twenty-fourth day after the egg is laid. 
Though the larvffi of bees are apodal, they are not 
condemned to remain absolutely motionless in their 
cells, for they can move in a spiral direction. Dur- 
ing the first three days, this motion is so slow as 
scarcely to be perceptible, but it afterwards becomes 
more evident. I have then observed them perform 
two complete revolutions in an hour and three qaar- 
ters. When the period of transformation arrives, they 
are only two lines from the orifice of the cells. As 
their position is constantly the same, bent in an arc, 
it follows that the larvte in the cells of workers and 
drones are perpendicular to the horizon, while those 
in the royal cells lie horizontally. It might be thought, 
that the difference of position has much influence on 
the increment of the various larvte, yet it has none. 
By reversing combs containing common cells full of 
brood, I have brought the worms into a horizontal po- 
sition, but they were not injured. I have also turned 
the royal cells, so that the worms came into a vertical 

^■lUrection, nevertheless, their increment was neither 

^^Hower nor less perfect. 
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The mode of bees spinning their cocoons baa giveo 
me great surprise, and there I have witnessed mimy 
new and interesting facts. The v-orms both of 
workers and males fabricate complete cocoons is 
their cells, that is, close at both ends, and surround- 
ing the whole body. On the other hand, the royal 
larvffl spin imperfect cocoons, open behind, and en- 
veloping only the head, thorax, and first ring of the 
abdomen. The discovery of this diffprence, which at 
first may seem trifling, has been the source of extreme 
pleasure to me, for it evidently demonstrates the ad- 
mirable art with which Nature connects the various 
characteristics of the industrious l^ees. 

You recollect, Sir, the evidence that I gave yon of 
the mutual aversion of queens, of the combats in 
which they engage, and the animoaity that leads them 
to destroy one another. Of several royal nymphs in 
a hive, the first transformed attacks the rest, and 
stings them to death. But were these nymphs en- 
veloped in complete cocoona, she could not aecooi- 
plisb it. Why ? because the silk is of so close a tex- 
ture, the sting could not penetrate, or if it did. the 
barbs would be retained by the meshes of the cocoon, 
and the c|ueen, unable to retract it, would become the 
victim of her own fury. Thus, that she may destroy 
her rivals, it is necessary the last rings of the body 
shall remain uncovered ; and the royal nymphs must 
therefore form only imperfect cocoons. You will 
observe that the last rings alone should be exposed, 
for the sting can penetrate no other part : the bead 
and thorax are protected by connected shelly plates 
which it cannot pierce. 

Hitherto philosophers have clmmed our admiratal 
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of >fature for her care in preserving and multiplying 
the apecies. But from the facts I relate, we must now 
admire her precautions in esposing certain individuala 
to B. mortal hazard. 

The detail on which I iiave just entered clearly in- 
dicates the final cause of the opening left by the royal 
worms in their cocoons ; but it does not show whe- 
ther they do so in consequence of a particular inatinci, 
or whether the wideness of their cells prevents them 
from stretching the thread up to the top. This ques- 
tion interested me very much, and the only method of 
deciding it was to observe the worms while spinning, 
which could not be done from their cells being opaquei 
It then occurred to me to dislodge them from their 
own habitations, and introduce them into glass tubes, 
blown in exact imitation of the different kind of cells. 
The most difficult part of the operation consisted in 
extracting the worms and introducing them here, but 
my assistant accomplished it with much address. He 
opened several sealed royal cells, where we knew the 
larvie were about to begin' their cocooas, and, taking 
them gently out, introduced one into each of my glass 
cells without the smallest injury. 

They soon prepared to work, and commenced by 
stretching the anterior part of the body in a straight 
line, while the other was bent in a curve, thus forming 
an arc of which the longitudinal sides of the cells were 
tangents, and afforded two points of support. The 
head was next conducted to the different parts of the 
cell which it could reach, and carpeted the surface 
with a thick bed of silk. We remarked that the 

Eads were not carried from one aide to another, 
oh would have been impracticable, for the worms. 
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being obliged to support themselves, had to keep the 
posterior rings curved, and, the free and moveable 
part of the body was not long enough to admit of the 
month reaching the sides diametrically opposite to fis 
the threads to them. You will remember. Sir, that 
the royal cells are of a pyramidal form, with & wide 
base, and a. long diminished top. They hang perpen- 
dicularly in the hive, the point downwards, from 
which position the royal worm can be sustained in the 
cell, only when the curvatnre of the posterior part 
gains two points of support, and it cannot obtain this 
support without resting on the lower part, or towards 
the extremity. Therefore, if attempting to stretch 
out and spin towards the wide end of the cell, it could 
not reach both sides from being too distant. One 
part would be touched by its extremity, and the 
other by its back, consequently it would tumble down. 
I have particularly ascertained the fact 
that were too large, and of which the diameter 
greater towards the point than is usual in cells 
they were unable to sustain themselves. 

These first experiments obviated the probability 
any particular instinct in the royal worms. Thejr 
proved, that if spinning incomplete cocoons, it whs 
because they were forced to do so by the figure of 
their cells. However, wishing to have evidence 
more direct, I put them into cylindrical glass cells, 
portions of glass tubes resembling common 
where I had the satisfaction of seeing them spin com-' 
plete cocoons, as the worms of workers do. Lastly, 
I put common worms into very wide cells, and they 
left the cocoon open. It is demonstrated, therefoi 
ind those of workers, have 
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same inittmct and the same industry, or in other 
words, when situated in similar circumstances, tlie 
course they follow is the same. I may here add, that 
the royal worms artificially lodged in cells, where they 
can spin complete cocoons, undergo all their me- 
tamorphoses equally welL Thus the necessity which 
Nature imposes on them of leaving the cocoon open, 
is not on account of their iacrement, nor has it any 
r object than that of exposing them to the cer- 
iaty of perishing by the wounds of their natural 
a observation new and truly singular. 

Ll should relate my esperimeola on the influence 
} of the cells has on beea — it is to you, 
■, that I am indebted for suggesting them: — 
As we sometimes found males smaller than they 
ought to be, and also queens more diminutive than 
usual, it was desirable to obtain a general explanation 
to what degree tlie cells, where bees pass the first pe- 
riod of their existence, have an influence on their 
size. With this view, you advised me to remove all 
the combs composed of common cells, and to leave 
those consisting of large cells only. It was evident 
if the common eggs which the queen would lay in 
these large cells produced workers of larger size, we 
were bound to conclude that the size of the cells had 
a decided influence on the size of the bees. The first 
time I made the experiment it did not Bucceed, be- 
cause weevils having lodged in the hive discouraged 
the bees. But I repeated it afterwards, and the result 
was very remarkable. 

tl removed the whole comb, consisting of common 
U, irom one of my best glass hives, and left that 
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composed of the cells of males alone, and, to avoid 
vacuities, I supplied others of the tjanie kind. This 
was in June, the season most favourable to bees, 
expected that the beea wonld have qaickly 
the ravages produced by the operation in their dwe^ 
ling — that they would labour at the breaches, and 
unite the new combs to the old, but 1 was very mQch 
surprised to see that they did not begin to work. 
Expecting the resumption of their activity, I con- 
tinued observing them several days i however, my 
hopes were disappointed. Their homage to the queen 
was not interrupted indeed ; but except in this, their 
conduct to her was quite different from what it it 
nsually ; they clustered on the combs without excit^ 
ing any sensible heat. A thermometer among them 
rose only to 81 degrees, though standing at 77 degren 
in the open air. In a word, they .appeared 
of the greatest despondency. 

The queen herself, though very fertile, and though 
she must have been oppressed by her eggs, hesitated 
long before depositing them in the large cells — she 
chose rather to drop them at random, than th( 
should be laid in those unsuitable. However, 
the second day, we found six that had been deposit 
there with all regularity. The wod 
three days afterwards, and then we began to study 
their history. Notwithstanding the bees provided 
them with food, they did not carefully attend to iti 
yet I was in hopes that they might be reared, 
again disappointed, for next morning the 
worms had disappeared, and their cells 
empty. Profound silence reigned in the hi" 
Iwes left it, aud these returned witliout pellets 
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tbeir limbs — all was cold and inanimate. To promote 
a, little motion, I tlioughl. of supplying the liive with 
a comb) composed of small cells, full of male brood 
of every age. The bees, after twelve days obstinately 
abstaining from working in wax, did not unite this 
comb to their own. However, their industry was 
awakened in a. way that I had not anticipated. They 
removed the brood from it, cleaned out the whole 
cells, and prepared them for receiving new eggs. I 
cawiot determine whether they expected the queea 
to lay, but it is certain if they did so they were not 
deceived. From this moment, she no longer dropped 
her eggs, but laid such a number in the new comb, 
diat we found five or six together in the same cell. 
I then removed all the combs composed of large c^ls 
to substitute small cells in their phtce, an operation 
which restored complete activity among the bees. 

The peculiarities of this experiment seem worthy 
of attention. It proves that Nature does not allow 
the queen the choice of the eggs she is to lay. It is 
ordained that, at a certain time of the year, she shall 
produce those of males, and at another time tlie eggs 
of workers — an order which cannot be inverted. We 
have seen that another fact led me to the same conse- 
quence, and, as that was extremely important, I am 
delighted to have it continued by a new observation. 
Let me repeat, therefore, that the eggs are not indis- 
criminately mixed in the ovaries of the queen, but 
arranged so, that, at a particular season, she can lay 
only a cert^n kind. Thus it would be vain at that 
time of the year, when the queen should lay the eggs 

t workers, to attempt forcing her to lay male eggs, 
filling the hives with large cells, for, by the ex- 
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perimect just described, we learn, that she will rather 
drop the workers' eggs by chance than deposit them 
in an unsuitable place, and that she will not lay the 
eggs of males. I cannot yield to the pleasure of 
allowing to this queen diacernment or foresight, for f 
observe a. kind of inconsistency in her conduct. If 
she refused to lay the eggs of workers in large cdle, 
because Nature had instructed her that their size was 
neither proportioned to the size nor necessities of 
common worms, would not she also have been in- 
structed to abstain from laying several eggs ia ooe 
cell ? It seems much easier to rear a worker's worm 
in a large cell, than to rear several of the same species 
in a small one. Therefore, the supposed discrimiua- 
^on of the queen bee is not very conspicuous. Here 
the most prominent feature of industry fqipears in the 
common bees. When supplied with a. comb of small 
cells, full of male brood, their activity was awakened ; 
but instead of bestowing the necessary care on this 
brood, as they would have done in every other situa- 
tion, they destroyed the whole nymphs and larvce, 
and cleaned out their cells, that the queen, now op- 
pressed with the necessity of laying, might suffer no 
impediment to depositing her eggs. Could we allow 
them either reason or reflection, this would be an 
interesting proof of their atfection for her. 

The experiment, now detailed at length, not having 
fulfilled my abject in determining the influence of the 
size of the cells on that of the worms, I devised an- 
other which proved more successful. 

Having selected a comb composed of large cell^i 
containing the eggs and worms of males, I removi^ 
all die worms from their farina, and, my t 
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ibatitut'mg those of workers a, day old in their place, 

introduced it into a. hive that had the queen. The 

did not abandon these substituted worms — they 

'ered their cells with a top almost flat, of a kind 

_ lite different front what is put on the cells of males, 

vHcb shows that they were well aware that, though 

inhabitiiig lurge cells, they were not males. This 

comb remained eight days in the hive, counting from 

Hie time that the cells were sealed. I then- removed 

examine the included n3'mphB, which proved 

of workers in different stages of advancemeoti 

Lt, as to size and figure, they perfectly resembled 

what had grown in the smallest cells. Thence I con- 

doded, that the larvte of workers du not acquire 

greater size in large than in small cells. Although 

experiment was made only once, it seems decisive. 

'ature has appropriated cells of certain dimensions 

ns of workers while in their vermicular 

■tate; undoubtedly she has ordained that their organs 

shall be fully expanded, and as there in sufficient space 

for that purpose, more would be useless. Their evo- 

Intjon onght to be no greater in the most spacious cells 

than in those appropriated for them. If some cells 

smaller than common ones are found in combs, and 

the eggs of workers are deposited there, the size of 

bees probably will be less than that of commoR 

rorkers, because they have been cramped in the 

but it does not ensue, that el larger cell will 

Imit of them growing to a greater size. 

The effect produced on the size of drones by the 

rize of the cells their worms inhabit, may serve as a 

le for what should happen to the larvse of workers 

the same circumstances. The large cells of mates 

i2 
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are sufficieDtly capacious for the full expaneion of 
their organs. Thus, although reared in cells of stil! 
greater capacity, they will ^ow no larger than coin* 
mon drones. We have had evidence of this in those 
produced hy queens whose fecundation has been re- 
tarded. You will remember, Sir, that they sometimes 
lay male eggs in the royal cells. Now, the males 
proceeding from these eggs, and reared in cells much 
more spacious than Nature has appropriated for them, 
are no larger than common males. Therefore it is 
certain, that whatever be the size of the cells where 
the worms acquire their increment, the bees will attain 
no greater size than is peculiar to their species. But 
if, in their primary form, they live in cells smaller 
than they should be, as tbeir growth then will be 
checked, they will not attain the usual size, of whicf 
there is proof in the following experiment ; — 

I had one comb consisting of the cells of 1 
drones, and another with those of workers, which ai 
served for the male worms. Of these my assista 
took a certain number from the smallest cells, i 
deposited them on a quantity of food purposely p 
pared in the large ones, and in return he introduoed 
into the small cells the worms that had been hatched 
in the others, then committing both to the care of the 
workers in a hive where the queen laid the eggs of 
males only. The bees were not affected by this 
change — ^they took equal care of the worpis, and, 
when the period of metamorphosis arrived, gave both 
kinds of oetls tliat convex covering usually put on 
those of males. Eight days afterwards we removed 
the combs, and found, as I had expected, nymphs of 
large males in the large cells, and those of small males 
in the small ones. 
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On your suggestion I carefully made another ex- 
periment, but it met with an unforeseen obstacle. To 
appreciate the iufluence of the royal food on the evo- 
lution of the worms, you desired me to supply the 
worm of a worker in a common cell with it. Twice 
I have attempted this operation without success, nor 
do t think it can ever succeed. If bees get the charge 
of ^('orms in whose cells the royal food is deposited, 
and if at the same time tbey have a queen, they soon 
remove the worms, and greedily devour the food. 
When, on the contrary, they are deprived of a queen, 
tliey change the common cells containing worms into 
the largest kind, and then the worms will be 

Fallibly converted to queens. 

But there is another situation where we can judge 
of the influence of the royal food administered (o 
worms in common cells. I have spoken at great length 
in my letter on the existence of fertile workers. You 
cannot forget, Sir, that the evolution of their sexual 
organs is owing to the reception of some particles of 
royal jeUy, while in the vermicular form, but, for 
want of new observations, I must refer you to what 
is previously said on the subject. — Pregni/, ith Sep- 
tember 1791- 
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ON THE FORMATION OF BWABMH, 

I can add but few facta to the informatioD which Uf J 
de Reaumur has communicated relative to awamu. 

A young queen, according to this celebrated natn- 
ralifit, is always or almost always at the head of B 
awarm, but be does not assert the fact positively, and 
had some doubts on the subject. " Is it certuu," 
says he, " as we have hitherto supposed, in coind- 
deace with all who have treated of bees, that the new 

I colony is uniformly conducted by a young mother? 
May not the old mother he disgusted with her habits' 
tton ? or may she not be influenced by some particular 
circumstances, to abandon all her posaessiona to the 
young female ? 1 wish it had been in my power to 
solve this question otherwise than by mere probabiU- 
ties, and that some misfortune had not befallen all 
the bees whose queen I had marked red on the tbo- 
ros.'' These expressions seem to indicate, that M. de 
Reaumur suspected that the old queens somedmea 
conduct the young gwarms. From the following de- 
tails, you will observe that his conjectures are fully 
justified. 
In the course of spring and summer the same Uvi '| 
may throw several swarms. The old queen u . 
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t the head of the first colony, the others are con- 
Pdncted by young queens. Such ig the fact which I 
■hall now prove, and the peculiarities attending it 
sh^ be also related. 

But previous to entering on this subject, I shall re- 
peat what already has been frequently observed, that 
the leaf or flat hives are indispensable in studying the 
industry and instinct of bees. When these insects are 
left at liberty to construct several rows of parallel 
combs, we are precluded from observing what con- 
tinually passes between them, or they must be dis- 
lodged by water or smoke, for the purpose of esamin- 
Eng their structures — a violent proceeding, which has a 

terial influence on their instinct, and consequently 
) observer to the risk of supposing simple 
aocidenta permanent laws. 

I now proceed to experiments proving that an old 
queen always conducts the first swarm : — 

One of my glass hives consisted of three parallel 
combs, placed in iVames opening like the leaves of a 
book. It was well peopled, and abundantly provided 
with, honey and was, and with brood of every diffe- 
rent age. On the fifth of May 1788, I removed its 
queen, and, on the sisth, transferred all the bees from 
another Jiive into it, with a fertile queen at least a 
year old. They entered easily and without fighting, 
and were In general well received. The old inhabi- 
tants of the hive, which, since privation of their queen, 
had begun twelve royal cells, also gave the fertile queen 
a good reception — they presented her with honey, and 
surrounded her in regular circles. However, there 
^p was a little agitation in the evening, though confined 
^■to the surface of the comb where we bad put t' 
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queen, and fvliich she had Dot quitted, for all was 
fectly quiet on the other aide. 

On the morning of the seventh, the beea had de- 
stroyed the twelve royal cellB, but, independent of 
that, order continued prevalent in the hive — the queen 
l^d the eggs of males in the large cella, and those 
workers in the small ones, reaiiectively. 

Towards the twelfth, we found the bees 
constructing twenty-two royal cells, of the same 
des described fay M. de Reaumur, that is, the basM 
not in the plane of the comb, but appended perpendi* 
cularly by pedicles or stalks of different leogtb, like 
Btalactites, on the edge of the passage made by ibe 
bees through their combs. They bore considerable 
resemblance to the cup of an acorn, the longest bung 
only about two lines and a half in depth from the 
bottom to the orifice. 

On the thirteenth, tlie queen seemed already more 
slender than when introduced into the hive, however, 
she still Icdd some eggs, both in common cells and in 
those of males. We also surprised her this day lay> 
ing in a royal cell : abe first dislodged the workJer 
there employed, by pushing it away with her head, 
and then supported herself by the adjoining cells 
while depositing the egg. 

On the fifteenth, the size of the queen was yet &r* 
ther reduced ; the bees continued their attention to 
the royal cells, which were all unequally advanced, 
some to the height of three or four lines, while others 
! already an inch long ; thus proving that the 
queen had not laid in the whole at the same time. 

At the moment when least expected, tlie hii 
swarmed on the nineteenth ; we were warned of 
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the noise m the air, and hastened to collect and put 
the bees into a hive purposely prepared. Though we 
had overlooked the facts attending the departure of 
this swarm, the object of the experiment waa fulfilled ; 
for, on examination of all the bees, we were convinced 
they had been conducted by the old queen, by hei' 
that we introduced on the Bisth of the month, and 
which had been deprived of one of the nntennie. Ob- 
serve, there was no other queen in this colony. In 
the hive she had left we found seven royal cells close 
at the top, but open at the aide, and quite empty. 
Eleven more were sealed, and some others newly be- 
gun ; no queen remained in the hive. 

The new swarm next became the object of our at- 
tention i we observed it during the rest of the year, 
in winter and the subsequent spring ; and, in April, 
we had the satisfaction of seeing another depart witli 
the same qneen at its head that had conducted the 
former one in May of the preceding year. 

You will remark. Sir, that this experiment is post- 
tive. We put an old queen in a glass hive while 
laying the eggs of males ; the bees received hel" well, 
and at that time began to construct royal cells ; next 
she laid in one of them before us ; and in the last 
place led forth the swajm. 

We have repeated the same experiment several 
tiroea with equal success. Thus it appears ineontea- 
tible, that the old queen always conducts the tirst 
swarm, but never quits the hive before depositing 
^gs in the royal cells, from which other queens will 
proceed after her departure. These cells are prepared 

tthe bees only while the queen lays male eggs, 
ch is attended by a reraarkable fact, namely, that 
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ail#r this laying terminatea, her belly beiDg conuder- 
ably diminished, she can easily fly, whereas it is pre- 
viously so heavy that she caa hardly drag it along. 
Therefore it is necessary she should lay, in order to 
be in a state for undertaking her journey, which some- 
times may be very long. 

But this single condition is not enough. It is alio 
requisite that the bees be very numerous — they should 
be even superabundant, and it may be said that tbey 
are aware of it, for, if the hive is thin, no royal cells 
are constructed when the male eggs are laid, which is 
done solely at the period that the queen is able ts 
conduct a colony. This fact was proved by the ftifl 
lowing experiment on a large scale : — ^M 

On the third of May 1788, we divided each dfl 
eighteen hives, whose queens were about a year oldr 
into two portions. Thus each portion of the hlvea 
had but half the bees that were originally there. 
Eighteen halves wanted queens, but the other eighteen 
had very fertile ones. They soon began to lay thfr 
eggs of males; but the bees being few, they did not 
constmct royal cells, and none of the hives threw a 
swarm. Therefore, if the hive containing the (4d 
queen is not very populous, she remains in it notil 
the subsequent spring, and, if the population is then 
sufficient, royal cells will be constructed — she will be* 
gin to lay male e^s, and, after depositing them, will 
issue forth at the head of a colony, before the yotmg 
queens are produced. 

Such is a brief abstract of my observations on 
swarms conducted by old queens. You must excuw 
the long deUiil on which I am about U 
ing the history of (he royal cells left by tlie queen ij 
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hive. Every tiling relative tg this part of the 
itory of bees has been hitherto very obscure. A 
long course of observations, protracted even during 
several years, was Decesaary to remove, in some de- 
gree, the veil concealing the mystery. I have been 
indemnified for the trouble, indeed, by tlie pleasure of 
seeing my experiments reciprocally confirmed, but, 
considering the a^iduity required in these researches, 
they were truly very laborious- 
Having established in 1788 and 1789, that queens 
a year old conducted the first swarm, and that they 
left worms or nymphs in the hive, which were to 
transform into queens in their turn, I endeavoured, in 
1790, to profit by the goodness of the spring, to study 
all that related to these young queens ; and I shall 
now extract the chief experiments from my Journal : — 
On the fourteenth of May, we transferred two por- 
tions of bees from their straw hives into a very thin 
large glass hive, and allowed them only one queen of 
the preceding year, which had already commenced 
laying in her native hive. We introduced her on the 
fifteenth. She was very fertile. The bees received 
her well, and she quickly began to lay in small and 
Urge cells alternately. 

On the twentieth, we saw the fabrication of twelve 

tyal cella, all on the edges of the communications or 

through the combs, and shaped hke stalac- 



^■p>yal CI 
^Pes7 



Ten were much though unequally enlarged on the 
twenty-seventh, but none so long as when the worms 
Kre hatched. 

tOn the twenty-eighth, previous to which the queen 
1 not ceased laying, her belly was very slender, 
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and she began to exhibit signs of a^tation. 
motkiti soon became morfi lively, yet she still i 
tinued esamitiing the cells as when about to lay, 
sometimes introducing half her hetly, but suddenly 
withdrawing it without having done so. At other 
times, inserting it no farther, she deposited an egg, 
which was not fixed by an ead to the bottom of the 
cell, but rested irregularly on one side of the hesagon. 
The queen produced no distinct sound in her course, 
nor did we hear any thing diffferent from the ordioar; 
humming of bees. She sometimes stopped while 
poseing over those in her way, and the bees also 
stopped as if to consider her. Advancing briskly, 
they struck her with their aotenoie, and mouotiiig 
on her Itack, she proceeded carrying several above 
her. None gave her honey, but she took it volun- 
tarily in passing over the cells. She was no longer 
surrounded and enclosed by bees in regular circles. 
The first that were aroused by her motions followed 
her running in the same manner, and iu their passage 
excited those still tranquil on the combs. The track 
of the queen was evident after she left it, by the agi- 
tation created, which was never afterwards quelled. 

She had soon visited every part of the hive, aod 
disseminated a general sensation : if some places still 
remained tranquil, the l>eeB in agitation arrived, ood 
communicated their diBorder, The queen ceased to 
deposit her eggs in cells ; «he dropped them at rB» 
dom. Nor did the bees continue to watch over ti 
young ; they ran through the hive in every dire 
even those returning from the fields before the c 
sion came to its height, do sooner entered t 
dwelling than they participated iu these tumultM 
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motions. Neglecting to free themselves of the waxen 
pellets on their limbs, they hurried blindly about. At 
last the whole rushed precipitately towards the outlets 
of the hive, and the queen along with them. 

As it was of mueli consequeDce to see the forma- 
tion of new swarms in this hive, I wished it still to 
continue very populous, and on that account removed 
the queen at the moment she came out, that the bees 
might not tly too far, and likewise that they might 
return. In fact, after losing their female, they did 
return to the hive. To increase the population still 
more, I added another swarm, which had come from 
a straw hive on the same morning', and removed its 
qne^i also. 

Athough these facts were clear, and apparently not 
BiWaceptible of any error, I was particularly earnest to 
T whether old queens always followed a similar 
Therefore, on the twenty-ninth, I replaced 
In her glass hive the queen, a year old, hitherto the 
subject of my eiqKriments, and which had just begun 
to lay the eggs of males. On the same day, finding 
one of the royal celb, left by the preceding queen, 
larger than the rest, we supposed from its length that 
the included worm was two days old i that it vas 
hatched on the twenty- seventh, and that the egg had 
been laid on the twenty- fourth. On the thirtieth the 
queen laid a great deal in the large and small cell* 
alternately. Then and on the two following days, 
the bees enlarged several royal cells, but unequally, 
which proved that they included larvse of different 
ages. One was closed on the first of June, another 

tthe second, and some new ones were also com- 
need. All was perfectly quiet at eleven in the 
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iDorDiag, but, at mid-day, the queen, from the ntra( 
tranquillity, became suddeDly agitated ; and her dfa^ 
order inBensibty coramunicated to the workers 
every part of their dwelling. Id a few minutea tlte; 
precipitately crowded to the outlets, and along vtth 
the queen left the hive. After they bad settled on the 
branch of a neighbonring tree, I sought for the queen, 
thinking that, by removing her, the bees might return, 
which actually ensued. Their first care seemed de- 
voted to seeking the female ; they were still in great 
agitation, but gradually calmed, and in three hours 
complete tranquillity was restored. 

On the third they had resumed their usual oconj 
tions — they attended to the young, worked within 
open royal cells, and also watched on those that 
shut. They made a waved work on them, wtuch ii 
not done by applying wax bands, but by renioviDg 
wax from the surface. Towards the top this waved 
work is almost imperceptible ; it becomes deeper 
above, and the workers excavate it still more iroTa 
thence to the base of the pyramid. The cell, when 
once shut, also becomes thinner, and is so much re- 
duced, immediately preceding the queen's metamor- 
phosis from a nymph, that all the motions within are 
perceptible through the thin covering of wax on which 
the waved work is founded. It is a very remarkable 
circumstance, that in making the cells thinner, from 
the moment they are closed, the bees know to regu- 
late their labour, so that it terminates only when tiu 
n3Tnph is ready to undergo its last metamorpbostB. 

On the seventh day the cocoon is almost com- 
pletely tMi'moiieed, if I may use the expression, at 
part next to the head and thorax of the queen. 
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n facilitates her exit, for, she has nothing to 
to cut the silk forming the cocoon. Most 
probably the object here ia to promote evaporation of 
the superabundant fluiJs of the njinph, I have en- 
gaged in some direct experiments to ascertain the 
t, but they are yet unfinished. A third royal cell 
a closed by the bees on the same day, the third of 
■nei twenty-four hours after closing the second, and 
1 like followed with respect to other royal cells 
sessively, during the snbserguent days. 
HEvery moment of the seventh we expected the 
> leave the royal cell, which was shut on the 
thirtieth ol' May. On tlie preceding evening her pe- 
riod of seven days had ela]>Bed ; and the waving of her 
cell was so deep, that what passed within was pretty 
perceptible. We could discern that the silk of the 
cocoon was cut circularly, a line and a half from the 
exAiemxty ; but the beea being unwilling that she 
should yet quit hep cell, had soldered the covering to 
it with some particles of wax. What seemed most 
singular was, this female emitting a very distinct 
sound or clacking, from her prison, which became 
still more audible in the evening, and even consisted 
of several monotonous notes in rapid succession. 

The same sound issued from the second royal cell 
on the eighth. Several bees kept guard around each 
of the royal cells. 

The first opened on the ninth. Its youog queen 
was lively, slender, and of a brown colour. Now, we 
understood why bees retain the females captive in their 
cells after the period for transformation has elapsed — 

tit is, that they may be able to fly the instant they are 
Glxrated. The new queen occupied all our attention. 
L - 
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When she approached the other royal cells, the bea 
on guard pulled, bit her, and chased her away ; thai 
irritation seemed to be greatly excited gainst her, and 
she enjayed tranquillity only wlien at a coodderable 
distance from these cells. This proceeding was fre- 
quently repeated throughout the day. She twice 
emitted the sound, standing while doing eo with bet 
thorax against a comb, and her wings crossed on ha 
back, in motion, but without being unfolded or farther 
opened. Whatever might be the cause of her assuiB' 
ing this attitude, the bees were affected by it — all hung 
down their heads, and remained motionless. 

The hive presented the same appearances on the 
following day. Twenty-three royal cells yet remained, 
assiduously guarded by a great many bees. WheB 
the (jueen approached, the guards became agitated, 
crowded her on all sides, bit, and commonly drove 
her away ; sometimes when, in these circumstiuioeA 
she emitted her sound, assuming the position jnst 
described, from that moment the bees became motioa- 

The queen confined in the second cell, which she 
had not yet left, was heard to pipe several times ;• and 
we accidently discovered how the bees fed her. By 
attentive inspection, a small aperture was discernible 
in the end of the cocoon, wliich she had cut in order 
to escape, and which her guards had again covered 
with wax to retain her still longer. She alternately 
thrust her proboscis through the clefl, and retracted 

' It is not evident wb^tbcr tbe aulbor means that ib* 
eraitted a Eoiind eimiUr to tbut juat described ; but a 
commonly called piping, is beud from eome organ y 
cohered,— T. 
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it unperceived by the bees, until at length, attracting 
their attention, one of them came to apply ita own to 
that of the captive queen, and theD gave way to others 
also approaching her with hooey. When satitified she 
retracted her trunk, and the bees once more closed up 
the opeaing with wax. 

The queen liiia day between twelve and one became 
extremely agitated. The royal cella had multiplied 
Tery much ; she could go no where ivithoiit finding 
them, and on her approach she was very roughly 
treated. Then she fled, but to obtain no better recep- 
tion. At last these things agitated the bees — they 
precipitately rushed through the outlets of the hive, 
and settled on a tree iu tlie garden. It singularly 
happened that the queen was unable to follow them 
and herself head the swarm. She had attempted to 
pass between two royal cells, before they were aban- 
doned by the bees guarding them, but she was so con- 
fined and maltreated as to be incapable of moving ; 
we transferred her into a separate hive prepared for a 
particular experiment. The bees, which had clustered 
on a branch, soon discovered their queen was not pre- 
t, and returned to the hive of their own accord, 
account of the second colony of this 

We were estremely solicitous to ascertain what 
would become of the other royal cells. Four of the 
dose ones had attained complete maturity, and the 
queens would have left them had not the bees pre- 
vented it. They were not open either previous to 
the agitation of the colony, or at the moment of 
■wanning. 

I None of the queens were at liberty on the eleventli. 
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The second should have transformed on the eighth 
tbua she had been tliree days confined, a longer period 
than the first which had occasioned the formation 
the swarm. We could not discover what caused 
difference in their cairttvity. 

On the twelHh, the queen was at last liberated, 
we Ibund her in the hive. Siie had been treated 
actly as her pi'edecessoi' ; the bees allowed her to reit 
in quiet when distant from the royal cells, but tor- 
mented her cruelly when she approached them. We 
watched this queen a long time, but not aware thai 
she would lead out n colony, we left the hive for a few 
hours, and returning at mid-day, were greatly sur- 
prised to find it almost totally deserted. During out 
absence, it had thrown a prodigious swarm, whick 
still clustered on the bi-anch of a neighbouHug tree. 
We also saw with aBtonishnient the third cell open, 
and its top connected to it as by a hinge. In all pro- 
bability the captive queen, profiting by the confusii 
that preceded the swarming, bad escaped. ^ 
there was no doubt of both queens beiug in the av 
So it proved — and we removed them, that tbe 
might leturn to the hive, which they did very 
afterwards. 

While we were occupied in this operation, 
fourth captive queen left her prison, and the 
found her on returning. At first they were very 
much agitated, but calmed towards the evening, aad 
resumed their wonted labours. Tliey formed a strict 
watch tuiiund eighteen royal cells now remaining to 
be guarded, and took great care to repulse the qneea 
'henever she attempted to approach tliem. 

The fifth queen left her cell at ten at night. 
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queens were now in the hive. Tliey imme- 
B~ lately began fighting, but came to disengage Ihem- 
eelves from each other. However, they fought several 
tiatea during the night without any thing decisive. 
Next day, the thirteentli, we witnesBed the death of 
one, which fell by the wounds of her enemy. This 
duel was quite similar to what is said of the combats 
of queens. 

The victorious queen now presented a very singu- 
lar spectacle. Slie approached a royal cell, and took 
this moment to utter the sound, and assume that 
posture, which strike the bees motionless. For some 
minutes, we conceived that, proliting by the dread 
exhibited by the workers on guard, she would open 
it, and destroy the young female ; also she prepared 
to mount the cell ; but in doing so she ceased the 
sound, and quitted the attitude paralysing the bees. 
The guardians of the cell instantly took courage, and, 

kby means of tormenting and biting the queen, drove 
her away. 
' On the fourteenth, the sixth young queen appeared, 
nd the hive threw a swarm, with all the conconiitant 
disorder before described. The agitation was so con- 
siderable, that a sufficient number of bees did sot re- 
main to guard the royal cells, whence several of the 
imprisoned queens were enabled to make their escape. 
Three were in the cluster formed by the swarm, and 
other three remained in the hive. We removed those 
that had led the colony, to force the bees to return. 
They entered the hive, resumed their post around the 
royal cells, and maltreated the queens when approach- 

iing them. 
A duel took place in the night of the fifteenth, in 
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which one queen feJl. We found he 
morning before the hive, but three still 
oae had been hatched during night. Nest morning 
also we saw a. dueU Both combatants were extreme- 
ly agitated, either with the desire uf fighting, or by 
the treatment of tlie bees when they came near the 
royal cells. Their agitation quickly communicated 
to the rest of the colony, which at mid-day departed 
impetuously along with the two females. This was 
the fifth swarm that had left the hive between the 
thirtieth of May and fifteenth of June. On the nx- 
teenth, a fiisi'h swarm ca^t, of which I shall give yon 
no account, as it showed nothing new. ^ 

Unfortunately we lost this last, irhich was a ^Bifl 
strong dwarm — the beea flew out of sight, and nei^ 
could be found. The hive was now very thinly i» 
habited. Only the few bees that had not participated 
in the general agitation remained, together with thnaB 
thai returned i'rom the fields after the swarm had de- 
parted. The royal cells, iherefoi'e, were slenderly 
guarded ; the queens escaped from them, and engaged 
in several comlmts, until the throne pertained to ttae 
proving the most successful. 

NotwirRstanding the victories of this queen, she 
was treated with ■^■eat indiiFerenpe from the sixteenth 
to the nineteenth, that ie, dunug the three days tint 
she preserved her virginity. At length, having Rone 
forth to seek the males, she returned with all the ex- 
ternal signs of fecundation, and was thenoefarth tft- 
ceived with every mark of respect. Her first t^» 
were laid forty-sis hours after fecundation. 

Behold, Sir, a simple and faithful account of 
observations on the formation of swarms. That 
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rrative might be tLe more connected, I have avoid- 

d interrupting it by the detail of several particular 

experimeuts which I made at the same time, with the 

view of elucidating various obscure points of their 

history. These shall be the siibject of future lettei^ ; 

mSoT although I have said so much, I hope still to inte- 

MKt you — Pregny, 6iA Septeitther 1791. 

B~ ^.•S'. — In revising this letter, I find I have neglected 
to anticipate an objection that may embarrass my 
readers, and which ought to be obviated. 

After the first five swarms had thrown, I always 
returned the bees to the hive, therefore, it is not sur- 
prising that it was continually stocked so sufficiently 
that each colony was numerous. But matters are 
^^tiierwise in the natural state : the bees composing a 
a do not return to their dwelling ; and it will be 
, What resource enables a common hive to 
1 three or four times without being too much 
weakened ? 

I cannot lessen the difiiciilty. I have observed 
that the agitation which precedes swarming is often 
BO considerable, that most of the bees quit the hive ; 
and in that case we cannot well comprehend how, in 
three or foiu- days afterwards, it can be in a state to 
send out another colony equally strong. 

Bat remark, in the first place, that the queen leaves 
a prodigious quantity of workers* brood, which soon 
transforms to bees ; and in this way the population 
sometimes becomes almost as great after swarming as 
before it. 
^_. Thus the hive is perfectly capable of affording a 
^biecond colony without being too much impaired. 
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The third and fourth swarm weaken it more 
but tlie iababitants always remain in sufficient 
ber to preserve the course of their labours unioter- 
rupted ; and the losses are soon replaced by the great 
fecundity of the queen, as she laya above an tiundred 
eggs a day. 

If, in some cases, the agitation of swarming is K 
great, that all the bees participate in it, and leave the 
hive, the desertion lasts but for a moment. The hive 
throws only during the finest part of the day, and it 
is then that the bees are ranging through the country. 
Those that are out, therefore, cannot participate in 
the agitation ; having returned to the hive, they quiet- 
ly resume their labours ; and their number is not 
small, for, when the weather is fine, at least a third 
are employed in the fields at once. 

Even in the most embarrassing case, namely, where 
the whole bees desert the hive, it does not follow that 
all those endeavouring to depart become members of 
the new colony. When this agitation or delirium 
seizes them, the whole rush forward and accumulate 
towards the entrance of the hive, and are healiid in 
such a manner that they perspire copiously. Those 
near the Iwttom, and supporting the weight of all the 
rest, seem perfectly drenched — their wings grow 
moist — they are incapable of flight, and even » 
able to escape, they advance no farther than 
board of the hive, and soon return. 

Those that have lately lef% their cells remain bebini 
the swarm, stilt feeble, for they could not support 
themselves in flight. Here then are also many. re- 
cruits to people what we should have thought a 
■erted habitation. 
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THE 8AME SUBJECT 

8Fo preserve greater regularity in continuing the hia- 
if swarms, I think it proper to recapitulate, in a 
few words, the principal points of the preceding letter, 
and in expatiating on each, to give the result of some 
r experiments, respecting which I still have been 
nt. 
w In the first place, If, on the re(«m oftpring, tee 
a hive well peopled, and governed btf afar- 
'« queen, we shall see her lay a prodigioiu number 
f the egg$ of males in the course of May, and the 
trkeri will choose that period for constructing; eeve- 
il royal cells of the kind described by M. de Rean- 
Sucb is the result of several long continued 
observations, among which there has not been the 
ri^btest variation, and I cannot hetjitate in announcing 
~ " ) a fact demonstrated, Hon-ever, I should here 
i a necessary explanation. Before a queen com- 
mcea her great laying of the eggs of males, she 
nust be eleven months old — wheu younger she lays 
only those of workers. A (jueen hatched in spring, 
perhaps will lay fifty or sixty eggs of drones in whole, 

Eng the course of the ensuing summer ; but pre- 
\s to begioning her great laying of them, which 
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should be from one to two thousand, she must have 
completed her eleventh month, [n our Eeries of ei- 
pertinents, which more or less disturbed the natural 
state of things, it often happened that the queen ditl 
not attain this age until Uctober, and then immedi- 
ately began laying male eggs. The workers, as if 
induced by some emanation from them, ako chose the 
same time for building the royal cells. No swarm 
reuulled thence, it is true, because in autumn all the 
circumstances requisite are absolutely wanting; but 
it is not less evident, that there is a secret relation 
between the production of the eggs of males, and the 
construction of royal cells. 

This Ifiyiog commonly continues thirty days. The 
bees oa the twentieth or twenty'tirst lay the founda- 
tion of several royal cells. Sometimes they buildsiz- 
teen or twenty — we have had even twenty-seven. 
When the cells are three or four lines high, the queen 
lays those eggs in them from which her own species 
will come, but not the whole iu one day. That the 
iiive may throw several swarms, it is essential thai 
the young females conducting titem be not all pro- 
duced at the same time. It may be affirmed, that the 
{[ueen anticipates the fact, for she takes care to allow 
at least the interval of a day between laying every egg 
deposited in the cells, which is proved by tlie bM* 
knowing to close them at the moment when the worm* 
are ready to metamorphose to nymphs. Now, u 
they close all the royal cells at different periods, it 
is evident the included worms are not all of an eqiul 
age. 

The queen's belly is extremely turgid before she 
begins laying the eggs of drones ; but sensibly de- 
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s as fihe advances, and when the laying termi- 
s it is VGry small. Tliea slie finds herself in a 
■tate to undertake a journey which circumstanceu may 
prolong ; therefore this is a necessary condition ; and 
aa every thing ia harmonious in the laws of Nature 
the origin of the males corresponds with that of the 
females, which they we to fecundate. 

Secondly, When the larvtx hatched from the eggg 
laid by the y»een in thf royal celli are ready to 
transform to nymphs, this queen leavet the kive, con- 
dueling a unarm along with her ; and thefirit swaa-m, 
that issues from the hive is iMiJbrmly coTiducted by 
the old queen.* I think I can divine the reason of it. 

In order that at no time there may be a. plurality of 
females in a hive, Nature has inspired queens with 
an innate inveteracy agwnst each other ; they never 
meet without endeavouring to fight, and to accom- 
plish their mutual destruction. Tiius, when nearly of 
equal age, the chance of the contest is equul between 
ihem, and fortune will decide to whicSi the empire 
shall peruin. But if one combat)i,nt be older than 
the rest, she is stronger, and the advantage will be 
with her. She will destroy her rivals successively as 
produced. Thence, if the old queen 4>d not leave the 
faive, before the young oues undei^o their last meta- 
rphosis, it could produce no more swarms, and the 

Bcies would perish. Therefore, to preserve their 
i, it is necessary that the old queen shall conduct 

• first awann. But what is the secret means em- 
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ployed by Nature to iaduce her departure ? I am 
ignorant of it> • 

In this country it is very rare, though not wilhout 
example, for the swarm led forth by the old queen, il 
three weeks to produce a new colony, whicli is 
conducted by the same female ; and that may happao 
thus ; — Nature has not willed that she shall quit tiie 
first hive before her production of male eggs b finiab- 
ed. It is requisite for her to be &eed of them, that 
she may become Ughter. Besides, if her first occit- 
pation, on entering a new Uwelling, was laying more 
male eggs, etitl she might pei-ish either from age ot 
accident before depoaitiog those of workers. The 
bees in that case would have no means of replatang 
her, and the colony would go to ruin. 

All these things have been anticipated with infinite 
wisdom. The iirat operation of the bees of a swarm 
is constructing tlie cells of workers. They labonr at 
them with great ardour ; and as the ovaries of tht 
queen have beeu disposed with admirable foresi^il, 
the first eggs she has to lay in her new abode ore 
thoee of workers. Commonly her laying contiUDM 
ten or eleven days ; and at this time portiona id 
comb containing large cells are fabricated. We mkj 
aflirm, that the bees know that their queen will Uy 
the eggs of drones also ; she actually does begin t« 
deposit some, though in much smaller number than al 
first ; enough, however, to encourage the bees to con- 
struct royal cells. Now, if in these circumstances the 
weather be favourable, it is not impossible that a se- 
cond colony may be formed, and that the qaeen may 
depart at the head of it within three weeks after m 
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ducting the first swarm. But I repeat it, the fact is 
rare in oar climate. 

Let me now return to the hives from which the 
queen has led the first colony. 

Thirdly, Afier the old queen has conducted the 
Jint twarm from the Mve, the remaining bees take 
particular care of the royal cellf, and prevent the 
ffoung queens succesaivelif hatched from leaving then, 
unkst at an interval of several days heimeen the de- 
parture of each. 

In the preceding letter, I have given you the delsul 
nnd proof of this fact, and I shall here add some re- 
flections. During the period of swarming-, the con- 
duct or instinct of bees eeems to receive a particular 
modification. At all other times, when they have lost 
their queen, they appropriate workers' worms to re- 
place her ; they prolong and enlarge the celU of thege 
worms; they supply them wilh a greater portion of 
uliment, and of a more pnn^^cnt taste ; and by this 
alteration the worms, that would have changed to 
common bees, are transformed to queens. We have 
seen twenty-seven royal cells of this kind constructed 
at once, but when finished, the bees no longer endea- 
vour to preserve the young females from the attacks 
of their eaemies. One perhaps may leave her cell, 
and assaj] all the other royal cells successively, which 
she will tear open to destroy her rivals, without the 
workers taking any part in their defence. Should 
several queens be hatched at once, they will pursue 
each other, and flglit until the throne remain with her 
that i« victorious. Far from opposing such duels, the 
T bees rather seem to exeite the combatants. 
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Matters are qiiite reversed during the period 
swarming. The royal cells then constructed are of 
ilifTerenl; figure from the former, being fasliioned like 
stalactites, and at first resembling the cup of an acorn. 
The bees assiduously guard them when the young 
queens arc ready to undergo their last metamorphods. 
At length the female hatched from the first egg l^d 
by the old queen leaves her cell; the workers then 
treat her with indifterence. But she, immediately 
yielding to the instinct which urges her to destroy 
her rivals, seeks the cells where they are encloied 
yet no sooner does she approach than the bees 
pull, and harass her, so that she is forced to rem< 
and, the royal cells being numerous, scarce can 
find a place of rest. Incessantly animated with 
desire of attacking the other queens, and as incessant- 
ly repelled, she becomes agitated, and hastily traversei 
the difierent groups of workers, t« which she commU' 
nicatea her disorder. At this moment numbers of 
bees rush towards the aperture of the hive, and, no- 
companied by the young queen, forsake it to se^ 
another habitation. 

After departure of the colony, the remaining 
workers set another queen at liberty, and treat her 
with equal indifference as the first. They drive her 
from the royal cells ; she also, perpetually harassed, 
becomes agitated, departs, and carries a new swam 
along with her. In a populous hive this scene is re- 
peated with the same circumstances three or four 
times during summer. The number of beea b^g 
then so much reduced that they are no longer ca- 
pable of preserving a strict watch over the royal celli, 
several females are enabled to leave their coufiaement 
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ince— 4bey seek each other, fight, and the queen, 
1 last victorious, reigDS peaceably over the republic 
The longest internals we have observed between 
e departure of GUiik natural swarm have been from 
sven to nine days. This is the time tliat usually 
lapses from the period of the first colony being led 
Kit by the old queen, until the next swarm is con- 
tacted by the first young queen set at liberty. The 
'■^Dterval between the second and third is still shorter; 
and the fourth aometimes departs on the day after the 
third. In hives left to themselves, fifteen or eighteen 

^^ days are usually suflScienl for the throwing of the four 

^bfnr&rms, if the wt:ather continues favourable, as I shall 

^fecplain. 

^^K A Bwarm is never seen except in a fine day, or, to 
speak more correctly, at a time of the day when the 
sun shines, and the air is calm. Sometimes we have 
observed all the precursors of swarming, disorder, and 
agitation, but a cloud passed before the sun, and 
tranquillity was restored — the bees thought no more 
oT their departure. An hour afterwards, the sun hav- 
ing again appeared, the tumult was renewed, it ra- 
[ndly augmented, and the hive swarmed. 

Bees generally seem much alarmed at the prospect 
of bad weather. While ranging in the fields, the ob- 
scuration of the sun by a cloud induces their precipi- 
tate return. I am led to think that fhey are disquiet- 
ed by the sudden diminution of light. For if the sky 
is uniformly obscured, and there is no alteration in 
clearness or by the clouds dispelling, they proceed te 
the fields for their ordinary collections, nor do the 

I first drops of a soft rain make them return with much 
pre<upitation. 
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I ant persuaded that the oecesaity of a fine day for 
awamiing, ia one reason that Itas induced Nature M 
admit of bees protracting the captivity of their youn^ 
queens in the royal cells. I trill not deny that they 
sometimes appear to use this privilege in on arbitraiy 
manner. However, the confinement of the queens n 
always longer wtien liad weather lasts several dayi 
together. Here ihe final object cannot be miatakem 
Were the young females at Ulwrty to leave their 
cradles during this intemperate season, there wonU 
be a plurality of queena in Ihe hive — consequently 
combats, and victims would fall. The continuance of 
bad weather might admit of all the queens undergoing 
their Ust metamorpliosia at once, or of their havii^ 
attained their liberty. She proving victorious over the 
whole would enjoy the throoe, and the hive, whicb 
should naiurally produi^e several swarms, could give 
only one. Thus the multiplication of the species 
would be left to the chance of ruin or fine weather, 
instead of which it is rendered independent of either, 
by the wise dispositions of Nature. By allowing 
only a single female to escape at once, tbe formation 
of swarms is insui'ed. This explanation appears so 
simple, that it is auperfiuous to insist farther on it. 

But I should mention another important circum- 
stance resulting from the captivity of queens, — which 
is, that they are in a condition to fly when the bees 
have given them liberty, and by this means are ctfia* 
ble of profiting of the first moment of sunshine to 
depart at the head of a colony. 

You well know, Sir, that neither drones nor workers 
are in a state to fly for a day or two after lea^ 
their cells. Then they are of a whitish colour, 
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i tbeir orgaaa iDfirm. At least twenty-four or 
y hours roust elapse before the acquisition of per- 

;t strength, and the development of all their facui- 
woold be the same with the females, were 

t their confinement protracted after the period of 
tisnsfonnation ; but we see them, appear strong-, full- 
grown, brown, and in a better condition for Sying 
than at any other period. I have elsewhere observed, 
that constr^Dt is employed to retain the queens in 
captivity — the bees solder the covering to the sides of 
the cell by a band of wax. As I have also explained 
how they are fed, it need not be repeated here. 

It is likewise a very remarkable fact, that queens 
are set at liberty earlier or later according to their 
age. Immediately when the royal cells were sealed, 
we marked them all by numbers ; and we chose this 
period because it indicated the age of the queens ex- 
actly. The oldest was first liberated, then the one 
immediately younger, and so on with the rest. None 
of the younger queens obtained their freedom before 
the older ones. 

I have a thousand times asked myself how the 
bees coold so accurately distinguish the age of 
their captives, and undoubtedly I should do better 
to answer the question by a simple avowal of my 
ignorance ; at the same time, I must be permitted to 
aS>iT a conjecture regarding it. You will admit that, 
ss some authors, I have nut abused the right of giving 
myself up to hypothesis. May not the piping or 
sound emitted by the young queens in their cells be 
one of the methods employed by Nature to instruct 

Ebees in the age of their females ? It is certain 
t she whose cell is first sealed is also the first to 
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emit this sound ; the queen in the next cell emits it 
sooner than the rest, and so on those immediately 
sabsequent. I do not deny that, as their captivity 
may continue eiglit or ten days, it is possible that tbe 
bees in this space of time may forget wltich hu 
emitted it first : but it is also possible that the queens 
diversify the sounds, augmenting the loudness as they 
become older, and that the bees can distinguish tl 
variations. We have been able even ourselves txi i 
cem differences in the sound, either with relation I 
the succession of notes, or their intensity ; and | 
bably there arc gradations still more imperceptiUi 
escaping our or^nf, but which may be sensible 1 
those of the workers. 

This conjecture receives weight from the quee 
reared by Si^hirach's method being ptrfectly mute; 
neither do the workers form any guard around thdr 
cells, nor do they retain tliem in ouptivify a moment 
beyond the period of transformation ; and, haviDg 
undergone it, they are freely allowed to combal, ontil 
one haa become victorious overall the rest. Why? 
—because the object is only to replace the lost queen. 
Now, provided that, among <he worms reared U 
queens, a single one succeeds, the fate of (he otiwn 
is uninteresting to the l»eea ; whereas, during tbC 
period of swarming, it is necessary to preserve ft 
succession of queens for conducting the different co- 
lonies ; and to ensure tbe safety of the qutvns, it ia 
essential to avert the consequences of the mutual an- 
tipathy by which they are animated against eodi 
other. Behold the evident cause of all the precau- 
tions that bees, instructed by Nature, take during ll 
period of swarming, — behold an explanation c ~ 
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captivity of females, — and why, that the duration 
of their restraint might be ascertained by the age of 
the young queens, it was requisite for them to have 
Bome mf thod of communicating tu the workers when 
they should be liberated I This method consists in 

rAe Bound emitted, and the variation they are able 

^B give it. 

^m In spile of all my researches, I never have been 

^rt»le to discover the Bituation of tlie organ producing 
this sound. But I have instituted a new course of 
experiments on tiie subject, which are still unfinished> 
Another problem still remains lor solution. Why 
are the queens reared, according to Schirach's me- 
thod, mute, whilst those bred in the time of swarming 
have the faculty of emitting a certain sound F What 
is the physical cause of this difference ? At first I 
thought it might be ascribed to the period of life 
when the worms that are to become queens receive 
the royal food. While liives swarm, ihe royal worms 
receive the food adapted for queens from the moment 
of leaving the egg ; — those, on the contrary, destined 
for queens, accoi-ditig to Sc-liirach's method, receive 
it only the second or (hird day of their exislpnce. It 
appeared to me that this circumstance might have an 
influence on the different )>arts of organiztition, and 
rticularly on the organ of voice, Imt experiment 
)nfirraed my conjeclure. I constructed 
3 cells in perfect imitation of royal cells, that the 
letamorphosis of the worms into nymphs, and of the 
nymphs to queens, might be visible. Our experiments 
are related in a preceding letter. We introduced 

Cf these artificial cells the nymph of a worm 
lording to Schirach's method, twenty-four 
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hours before it sliould naturally undergo its last meta> 
morpliosis j and we replaced the glass ceil in (he 
hive, that the nymph migbt have the necessary de- 
gree of heat. On the following day we had the sativ 
&ctioa of seeing it divest itself of the spoil, Dud 
asBame its ultimate figure. This queen was preveDted 
from escaping irom her prison, but ve had contrived 
an aperture for her thrusting out her trunk, that the 
bees might feed her. I especteil that she would have 
been completely mute, but it was otherwise ( she 
emitted sounds similar to those already deacribedr— 
therefore my conjecture was erroneous. 

I nest conceived that the queen, being 
in her motione, was induced to emit certain 
In her desire for liberty. All queens, in this 
point of view, should be equally capable of emittiiig^ 
the souDd, bat, to induce them to it, they naut be 
under restraint. In the natural state, the queens coi^ 
verted from workers are not a single instant confined ) 
and, if they du not emit the sound, it is because 
nothing impels tbc-m to it. On the other hand, thow 
produced at the time of swarming may be induced to 
do so by the captivity in which they are kept. For 
ray own part, I give little weight to this conjeotorei 
Hnd though I state it here, it is less with 
claim merit than to put others on a plan of discos 
ing something more probable. 

I do not ascribe to myself the credit of having 
covered the piping of the queen bee. Old antbwv 
speak of it. M. de Reaumur cites a Latin work puk- 
lished 1671, Monarchta Femina, by Charles Butler.* 

* Tbii woik was publisbed ao long- ago as IG34. 
written and printed in the most extiaTaganC ityU.. 
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! gives a very brief abstract of this naturalist'a 
baervations, who, we can easily see, has exaggerated 
i rather disguised the truth, by mixiDg it with the 
tost absurd fancies ; but it is not the less evident 
lat Butler has heard this peculiar piping of queens, 
led that he did not confound it with the confused 

ming sometimes tieard in hives. 
"'Fourthly, Yaung q'aeens conducting awarma from 
' • Tialive hive are xtill in a vit'gin state. They 
Sierally depart in quest of the males the day after 
5 settled in their new abode, which is usually the 
ftb of their existence as queens, for two or three 
k passed in captivity — one in their native hive, and 
iT'ftfth in their new dwelling. Those queens that 
idme from the worm of a worker aiso pass five days 
in the hive before going in quest of males. So long 
as iu a slate of virginity, both are treated with indif- 
ference by the bees, but after returning with the 
external marks of fecuudation, they are received by 
their subjects with the most distinguished respect. 
However, forty-six hours elapse after fecundation 
before they begin lo lay. The old queen, which 
leads tlie first swarm in spring, requires no farther 
commerce with the males for the continuance of her 
fecundity. Union only once is sufficient to impreg- 
nate all the eggs that she will lay for at least two 
years. — Pregn^, 8th September 1791. 
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Mr chief observations on swarmB, those most 
quently repeated, and of which the uniformity o 
suit leads me to apprehend no error, ore collected in 
the two precediDg letters. I have deduced what seem 
the most direct consequences, and in all the theoreti- 
cal part I hare sedulously avoided going beyond Ihcts. 
What remains to be mentioned is more hypothetical, 
but it engrosses scTerai curious experiments. 

It lias been demonstrated that the principal motiw 
urging the departitre of the young females when hives 
Bwarm, is their insujierable antipathy to each other. 
I have repeatedly observed that they cannot gratify 
their aTersion, because the workers with the ulmtwt 
c&re prevent them from atlacking the royal cells. 
This perpetual opposition at length creates a visible 
inquietude, and excites a degree of agitation that in- 
duces them to depart. All the young qneona are su^ 
cessively treated alike in hives that are to swann, 
but the conduct of the bees towards the old qneen 
destined to conduct the first swarm is very different. 
Always accustomed to respect fertile queens, tliey do 
not forget what they owe to her; they allow h 
most uncontrolled liberty. She Is permitted t 
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proach the royal cells, and, if she even attempts to 
destroy tbem, no impediment is offered by the bees, 
Tiius her ioelinatioas sre not obstructed, and we can- 
not ascribe her ftight, as that of ihe yonng queens, to 
the opposition she suffers. Therefore, I candidly 
coofess myself ignorant of the luotives of her de- 
parture. 

Yet, on more mature reflection, it does not appear 
to me that this fact affords ao strong an objection 
against the general rule as I had at first conceived. 
It is certain, at least, that the old queens as well as the 
young ones entertain the greatest aversion towards 
the individuals of their own ses. This has been 
proved by the numerous royal cells destroyed. You 
will remember, Sir, that iu my first observations on 
the departure of old queens, seven royal cells opened 
at one side were destroyed by the queen. If rain 
continue several days, destruction awaits the whole, 
in which case there is no svrarm, as too often happens 
in our climate where spring is generally wet. Queens 
never attack cells containing an egg or a very young 
worm, but only when the worm is ready for trans- 
forming to a nymph, or when it has undergone its 
last metamorphosis. 

The presence of royal cells with nymphs or worms 
T their change also inspires old queens with tlie 

most horror or aversion, but here it would be ne- 
IHsary to cspliuii why the queen does not always de- 
stroy them though it be in her power. On this 
point I am limited to conjectures. Perhaps the great 
number of royal cells in a hive at once, and the la< 

KIT of opening the whole, ci'eates insuperable alarm 
the old queen. She commences indeed with at- 
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tackiDg her rivals, but, incapable of obtaining imme- 
diate success, her disquiet during the 'work is roused 
to a terrible agitation. If the weather continues fa- 
vourable while she remains in this condition she ii 
naturally disposed to depart. 

It may be easily understood that the workers, ac- 
customed to respect their queen, whose presence ia IL 
real necessity to them, crowd after her — the formation 
of the first swarm would create no difficulty in thia 
view. But undoubtedly you will ask, Sir, what mo- 
tive can induce the workers to follow their yonng 
queens from the hive, while they maltreat them so 
much, and even, in their most amiable moments, tes- 
tify perfect indifference towards them? Probably it 
is to escape the heat to which the hive is then exposed. 
The extreme agitation of the females leads them to 
traverse the combs in all directions. The groups ot 
bees through which they pass are injured and deranged, 
a kind of delirium is imparted to them, and this lu- 
raultuous disorder raises the temperature to an insup- 
portable degree. We have frequently proved it by 
the thermometer. In a populous hive it commonly 
stands between 90 deg. and 97 deg., in a fine day of 
spring, but during the tumult which precedes swarm- 
ing it rises above 104 deg., and this la heat intoleN 
able to bees. When exposed to it, they rush 
tuously towards the outlets of the hive and depart. 
general they cannot endure the sudden augment 
of heat and then quit their dwelling, neither do 
returning from the fields enter when the temperature 
is extraordinary. 

By means of direct experiments I have ascei 
that the impetuous courses of the queen 
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mba actiiaJiy throws the workers into a state of agi- 
was particularly important to iRarn whe- 
tiier she would communicate her disorder independent 
of the time of swarniing. But I wished to avoid a 
eompli cation of causes. I took two females, stilt vir- 
^s, of altove five daya old, susceptible of fecunda- 
tion, and, having put them into separate glass hives 
sufficienlly populous, where the air had free circuU- 
tion, effectually precluded any of the bees from es- 
caping. Then I prepared to observe the hives every 
moment that the fineness of the weather might invite 
both males and females to go abroad for the purpose 
«f fecUDdation. Next morning being gloomy, no male 
left the hive, and the bees were Irau^uiJ ; but towards 
deven of the following day, the sun shining bright, both 
~ s began to run about seeking nn esit from every 

Ifft of their dwelling, and Irom their inability to find 
i, traversed the cumUs with the most evident symp- 
.B of disquiet aud agitation. The bees soon parti- 
(apated of the same disorder; they crowded towards 
tha lower part of the hive, where the openings were 
atuated ; unable to escape, they ascended with equal 
rapidity, and hurried heedlessly over the cells UDtil 
four in the oAernooD. It is nearly about this hour 
that the sun declining in the horizon recalls the 
^KMttles; queens requiring fecundation never remain later 
^Bjbfoad. The two females became calmer, and tran- 
^P^illity in a short lime was restored. This was re- 
peated several subsequent days with perft^ct similarity, 
and I am now convinced that there is nothing singu- 
lar in the agitation of bees while swarming, but that 
Ey are always in a tumultuous state when the queen 
sdf is in agitation. 
M 2 
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I have but one fact more to mention. It has been 
already observed, that on losing the female, bees give 
the larvEB of simple workers tlie royal treatment, and, 
according to Schirach, in five or sis days they repdr 
the loss of their queen. In this cage there are no 
swarms. All the females leave their cells almost at 
the same moment, and, after a sauguinary combat, the 
throne remains with the most fortunate. 

I can comprehend very well that the object of Na- 
ture is to replace the lost queen ; but as bees are at 
liberty to choose either the eggs or worms of workers 
during the first three days of esistence to supply her 
place, why do they give the royal treatment to worms 
all of nearly an equal age, and which must undergo 
their last metamorphosis almost at the same period ? 
Since they are enabled to retain the young females in 
their cells, why do they allow all the queens, reared 
according to Schirach's method, to escape at once ? 
By prolonging their captivity more or less, they wonld 
fulfil two most important objects at the same time, in 
repairing the loss of their females, and in preserving a 
succession of queens to conduct several swarms. 

At first it was my opinion that this difi'erence of 
conduct proceeded from the difference of circum- 
stances in which they find themselves situated. They 
are induced to make all their dispositions relative to 
swarming only when in great numbers, and when they 
have a queen occupied with her principal laying of 
male eggs ; whereas, having lot^t their female, the eggs 
of drones are no longer in the combs to influence their 
instinct. They are in a certain degree restless and 
discouraged. 

nt, after removing the queen from a\ 
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Kve, I thought of rendering all the other circumatances 
s Bimllar aa possible to the condition of beea prepar- 
ing to Bwarm. By introducing a great many workers, 
I increased the population to excess, and supplied 
them with combs of male brood in every stage. Their 
first occupation was constructing royal cells after 
Schirocfa's method, and rearing common worms with 
royal food. They also began some stalactite cells, as 
if the preseoce of the male brood had inspired them 
to it ; but these they discontinued, as there was no 
queen to deposit her eggs. Finally, I gave them se- 
veral close royal cells, taken indifferently from hives 
prepariog to swarm. However, all my precautions 
were fruitless ; the bees were occupied only with re- 
placing their lost queen; they neglected the royal 
P cells entrusted to their care ; the included queens came 
fent at the ordinary time, without being detained pri- 
juners a moment ; they engaged in several combats, 
and there were no swarms. 

Recurring to subtleties, we may perhaps suggest the 
cause of this apparent coDtradiction, But the more 
we admire the wise dispositions of the Author of Na- 
ture in the laws he has prescribed to the indostry of 
animals, the greater reserve is necessary in admitting 
any theory adverse to this beautiful system, and the 
more must we distrust that facility of imagination 
from which we think by embellishment to attain the 
elucidation of facte. 

Naturalists in general, who have made animals the 
subject of long observation, and those in particular 
who have chosen insects for their favourite study, have 

Iioo readily ascribed to them our sentiments and pas- 
rions, and even our designs. Yielding to admiration, 
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and disgusted perhaps by the contempt nith whicli 
insects are treated, they have conceived themselve* 
obliged to justify the consumption of time bestovred 
on this pureuit, and they Jwive depicted difibrent tnuti 
of the industry of these minute animals, with the co- 
Itiurs inspired by a wartn imaginatioti ; nor ta Uie at- 
lebrated Reaumar even to be acquitted of saA a 
charge. He frequently ascribes combined intentiou 
to bees — love, anticipation, and other faculties of too 
devated a kind. I think I can discern that, altbongfa 
he formed a very just conception of their operatioiMk 
be would be well pleased that his reader should admit 
that they are sensible of their own interesL He is b 
painter who by a happy prejudice flatters the original) 
whose features lie depicts. On the other hand, Buflbii 
unjustly considers bees as mere antomatons. It WH 
reserved for you, Sir, to establish the theory of asiisal 
industry on tlie most philosophical principles, and to 
demonstrate that those actions tliat have a moral ap- 
pearance depend on an association of ideas stTnpbf 
tenxible. It is not my object here to penetrate suoli 
depths, or to insist on the details. 

But, on the whole, the facta relative to the fomu- 
tion of swarms, perhaps present more subjects for ad- 
miratioTi than any other part of the history of bees ; 
whence I think it proper to stale, in a few words, the 
simplicity of the methods by which the wisdom of 
Nature guides their instinct. It. cannot allow then 
the slightest portion of understanding — it leaves theni 
no precautions to be taken, no combination to be fal- 
lowed, no foresight to exercise, no knowledge to «v 
'ijnire. But their senaarium being adapted to the Af- 
ferent operations witjt which they are charged, it Is 
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the impulse of pleasure which leads them on. She has 
therefore pre-ordained all that is relative to the suc- 
cession of their different labours, and, to each opera- 
tion she has united an agreeable sensation. Thus, 
when bees construct cells, watch over their larvae, and 
collect provisipns, we must not ascribe it to method, 
affection, or foresight. The only inducement must 
be sought for in some pleasing sensation attached to 
each of these functions. I address a philosopher; 
and as these are his opinions applied to new facts, I 
believe my language will be easily understood. But 
I request my readers to peruse and to reflect on that 
part of your works which treats of the industry of ani- 
mals. Let me add but another sentence. The im- 
pulse of pleasure is not the sole agent — ^there is ano- 
ther principle, the extraordinary influence of which, 
at least with regard to bees, has been hitherto un- 
known, that is, the sentiment of aversion continually 
felt by all females against each other — a sentiment 
whose existence is so fully demonstrated by my ex- 
periments, and which explains many important facts 
in the theory of swarms. — Pregnyj lOth September 
1791. 
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ADDITIONAL 0B8EBVATIOKS ON ftC&ENS LAYtNO C 
THE EOGS OF DJtONGS, A.ND ON THOSE DEPBIVED 4 
THE ANTENNA. 

Id relatiog my first observations on queens layiBg 
male eggs alone, I have proved that they deposit theai 
in cella of all dimensions indifferently, and even it 
royal cells. It is also proved that the same treatmeat 
IB given to male worms hatched from eg'gs laid in the 
royal cells, as if they were actually to be transformed 
to queens; and 1 have added, that in this instanoe the 
instinct of the workers Djipeared defective. It is in- 
deed most singular, that bees, knowing the worms of 
males so well when the eggs are laid in small cell^ 
and never failing to give them a convex covering 
when about to transform to nymphs, should no longer 
recognise the same species of worms when the e^a 
are laid in royal cells, and treat them exactly as if 
they should change to queens. This inconsistence 
depends on something incomprehensible by me.* 

• I hiive ftsceftaiiied, from new observationi, that hen re- 
cognise ihe laivie of males, aa well svben tbe eggs prodilcin|[ 
them bave been laid in royal cells by queens of retarded fe 
dation, SI when deposited in commoj 

The former, it will be recollected, resemble a pear w 
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I In rovising what is said on the subject, I observed 
■ interesting esperiuient still wanting to complete 
e history of (jueens laying only the eggs of drooea. 

fbad to investigate whether they could themselves 

■a»ll end donmwards, and are an incli nnd a quarter, ot Utile 
more in length. Wten only sketched, and very like the cup 
of an acorn, queens lay in them. 

Bene, indeed, give the same sba[>c and dimensiunB to iboae 
serving as receptacles for the males, but when the transformi- 
tion of cbe larvra approacbeg, it ii easy to discover tbat they 
have not (aken them for royal worm*. Instead of closing 
their cells in B pointed farm, bs they do invariably if contain- 
ing ibe larvE of queens, tbey widen the extremity, and adding 
a cylindrical tube, shut them nilb a convex covering differing 
in nothing.from that which tbey are accustomed Co put on the 
celts of males. But as tbia tube is of the same capacity as the 
hexagonal cells of the smallest diameter, the worm, whicli it 
forced by the bees to descend into it. and which must there 
undergo its final metamorphosis, becomes a drone uf the Bmall- 
Tbc total lEngth of these extraordinary cells is trom 
lines (1 %3d to 1 5-6th inch] : yet hcea do not a]. 
ijB add a cylinder to a pyramidal cell ; they are content 
Ith giving the lower part a little enlargement, and, here tbo 
growing larva may become a large drone. 

I am igiioranl what ia the cause of a difference sometimes 
observed in [he furm of these cells ; but it appears very cer- 
tain to me, that Che bees never are deceived in them ; thus 
affording a great proof of Che instinct wich which tbey are 
endowed. 

Bees being intrusted by Nature with bringing up their 
young, and with Cbc care of providing them wich Che ahment 
proper to tbeir age, or even to cheir sex, shoiild be also en- 
dowed with the faculty of recognising Chem. There is so 
Httle resemblance between the adult male and workers, tbat 
tome difference should subaist between their respective 
larvie. Doubtless the workers distinguish it, though escaping 
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distinguish tliat the eggs which they deposit in 
royal cells would not produce queens. I have all 
remarked that they do not endeavour to destroy 
cells when close, and I thence concluded, that in ge- 
neral the presence of royal cells in their hive doea nol 
inspire them with the same averaioD to females wh( 
fecundation has been retarded ; but to ascertain 
fact more correctly, it was essential to examine h< 
the presence of a cell containing a royal nymph 
affect a queen that had never laid any other than the 
^gs of drones. 

The esperiment waa easy, and I put it in pracUf 
on the fourth of September, in a hive eome time 
prived of its queen, where the bees had not failed 
construct several royal cells for replacing her. I clii 
this opportunity to supply them with a female, whoss 
lecundatiou had been retarded to the twenty-eighth 
day, and which laid none but the eggs of males. 
the same time, I removed all the royal cells, est 
one that had been scaled five days. A single cell 
niaining was enough to show the impression it woi 
make on the stranger queen introduced. If she etff 
deavoured to destroy it, in my opinion, this would 
prove that she anticipated the origin of a dangeromi 
rival. You must admit the use I now make of tlie 
word anticipate ; it is to avoid circumlocution ; I fed 
its impropriety, if, on the contrary, she did not at- 
tack the cell, I would thence infer that the postponed 
fecundation, which deprived her of the power of lay* 
ing workers' eggs, had also imp^red her instinct. 
The latter was the fact. The queeu passed several 
times over the royal cell, both the first and the eubse- 
queat day, withont seeming to distinguish it from the 
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rest. She quietly laid in the surrounding cells ; not- 
withstanding the cares iueessaiitly bestowed by tiie 
bees upon it, she never one moment appeared to sus- 
pect the danger with which the included royal nymph 
threatened her ; besides, the workers treated their new 
queen as well as they would have treated any other 
female. TTiey were lavish of honey and respect, and 
formed those regular circles around her that seem au 
expression of homage. 

Thus, independent of the derangement occasioned 
by retarded impregnation in the sexual organs of 
queens, it certainly impairs their instinct. Aversion- 
or Jealousy against their own sex in the nytnphine 
state ceases, nor do they endeavour to destroy them 
in their cradles. 

My readers will be surprised that queens, whose 
fecundation has been retarded, and whose fecundity is 
so useless to bees, nevertheless should be so well 
treated, and become as dear to them as females laying 
both kinds of eggs. But I remember to have ob- 
served a fact more a£tonishing still. I have seen 
Sorkers bestow every attention on a queen though 
erile, and after her death tre^t her dead body as they 
id treated herself when alive, and long prefer it, 
ough inanimate, to the most fertile queens I had 
ofiered them. This sentiment, which assumes the ap- 
pearance of lively affection, is probably the effect of 
some agreeable sensation communicated to bees by 
r queen, independejit of fertility. Those laying 
f the eggs of males undoubtedly excite the sama 
luatiun in the workers. 

[ now recollect that the celebrated Swamraerdam 
pewhere observes, that when a queen is blind, ste- 
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rile, or mutilated, she ceases to lay, and tb 
her hire no longer conltnne their labours 
eollectiona, as if aware that it is useless to do so. Bnt 
in advancing this as a Tact, he cites no experiments 
that led him to the discovery. Those made by my- 
self have afforded soroe very singular results. 

I frequently amputated the four wings of queenat 
yet not only did they continue laying, but the same 
consideration of ihpm was testified by the workers a* 
before. Therefore, Swammerdam has no foundatioa 
for asserting that mutilated ijueens cease to lay. In- 
deed, from liis ignorance of feeundation taking placf 
without the hive, it is possible that he cut the wing* 
off virgin queens, and they, becoming incapable rf 
flight, remained barren from inability to s 
in the air. Thus amputation of the wings does 
produce sterility. 

I have frequently cut off one of the antenme to. 
cognise a queen the more easily, and it was not 
judicial to her cither in fecundity or instinct, nor 
it affect the attention paid to her by the bees. 
true, that as another still remaiued, the mutilation wn 
imperfect, and nothing was decided by the experi- 
ment. But amputation of both antennae produced 
most singular efi'ects. On the iiflh of Septi 
cut them off a queen that laid the eggs of males 
and put her into the hive immediately after the 
Uon. From this moment there was a great alt< 
in her conduct. She traversed the combs with 
ordinary vivacity, scarcely had the workers ti 
leparate and recede beibre her, and she dropped 
eggs, without the precaution of depositing tbem 
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r cell. The bive not being very populous, part 
f^nuited combs. Hither she seemed particularly 
earnest to repair, and reuiained long motionless. 
She appeared to avoid the bees ; however, several 
workers followed her into this solitude, and treated 
her with the most evident respect. She seldom re- 
quired honey from them, but, when that occurred, 
she directed her trunk with an uncertain kind of 
ieeliug, sometimes on the head and sometimes on the 
limbs of the workers, and if it did reach their mouths, 
it vas by chance. At other times she returned upon 
the combs, then quitted them to traverse the glass 
eidea of the hive, and always dropped eggs during 
her various motions. Sometimes she itppeared tor- 
mented with the desire of leaving her habitation, and 
rushing towards the opening, entered the glass tube 
adapted there ; but tlie external oriUce being too 
small, after fruitless exertion, she returned. ^I'ot- 
withstanding these symptoms of delirium, the bees 
did not cease to render her the same attention as they 
ever pay to their queens, but this one received it with 
iaditference. All that I describe appeared to me the 
consequence of amputating the antcnnfe. However, 
her organ iisati on having already suffered from retarded 
Gecundatioo, and as I had observed her instinct in 
some degree impaired, both causes might possibly 
concur in operating the same effect. To distinguish 
what peculiarly belonged to privation of the antennee, 
repetition of the experiment was necessary on a queen 
otherwise well organized, and capable of laying both 
kinds of e^s. 
^^^ This was practised on the sixth of September. I 
^Htaipatated both the autennie of a female which had 
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been several months the subject of obaervati 
being of great fecundity, had already laid a considf 
able number of workers' eggs, and those of males. I 
put her into the same hive where the queen of tbe 
preceding esperiment still remained, and she exhi- 
bited precisely the like symptoms of delirium and 
agitation, which I thiok it needless tu repeat. I shall 
only add that, to judge better of the effect produced 
by privation of the antenuEe on the industry and In- 
stinct of bees, I attentively considered the manner in 
which these two mutilated queens treated each other- 
You cannot have forgot. Sir, the animosity with which 
queens, possessing all their organs, combat ; therefore, 
it became extremely interesting to learn whether a 
similar reciprocal aversion would subsist after losing 
their aDteoniE. We studied these females a long 
time ; they met several times in their courses, and 
without exhibiting tbe smallest resentment. Thiit last 
instance is, in my opinion, the most decisive evidence 
of a change operated in their instinct. 

Another very remarkable circumstance, which the 
same experiment gave me occasion to observe, 
sisted in the good reception given by tlw bees t 
stranger queen, while they still preserved the 
Having so often seen the symptoms of diacont 
occasioDcd by a plurality of queens, after havii^ 
witnessed the clusters formed around such supernu- 
meraries to contine them, I coald not expect that they 
would pay the same homage to a second mutilated 
one whiuh they still testified towards the first. Was 
it from losing the antenna that these queens no longer 
retained any characteristic distinguishing the one 
the other ? 
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[ was the more iQcliccd to admit thla conjecture, 
1 the bad reception of a third fertile queen pre- 
serving her antenriK, introduced into the same hive. 
The bees seized, bit her, and restrained her so closely 
that she could hardly breathe or move. Therefore, 
if they treat two females deprived of the antennas 
equally well in the same hive, it is probably because 
they esperieuce the same sensation froio both, and 
■want the means of continuing to diatinguish them 
from each other. 

From all this, 1 conclude, that the aotennte are not 
^a frivolous ornament to insects, but, according to 
^Knery appearance, are the organs of touch or smell. 
^Hppt I cannot atfirra which of the^e senses reside in 
^^iKu. It is not iuipossiblc that they are organized ia 
such a manner as to fulfil both functions at once. 

As in the course of the last experinient the two mu- 
tilated females constantly endeavoured to escape from 
the hive, I wished to see what they would do if set at 
liberty, and whether the bees would accompany them 
in their flight. Therefore, leaving the fertile mutilated 
one, 1 removed the first and third from the hive, and 
then enlarged the entrance. 

That day the queen left her habitation. At first 
she tried to Sy, but, her belly being full of eggs, shs 
fell down, and never attempted it again. No workers 
accompanied her. Why, after rendering the queen m 
much attention while she lived among them, did they 
abandon her now on her departure? You know. Sir, 
that queens governing a weak swarm are sometimes 
discouraged, and tly away, carrying all their little 
■colony along with them. In like manner sterile queens, 
and those whose dwelling is ravaged by weevils, de- 
n2 
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part, and are followed by : 
fore, in this esperiment, 
mutilated queen to depart alone 7 All tliat I can 
hazard on the question is a. conjecture. It appean 
that bees are Induced to quit the hives from the in- 
creased heat, which occasions the agitation of thdr 
queen, and the tumultuous disorder which she com- 
muuicates to them. A mutilated queen, natwtthstaitd- 
ing her delirium, does not agitate the workers, becante 
she seeks the glass panes and the uninhabited parts of 
the hive — she hurries over clusters of bees, but the 
shock resembles that of any other body, aiid produces 
only a local and instantaneous motion. The seosafiOD 
arising from it ia not communicated from one pl&ce 
to another, like that occasioned by a queen vluch m 
the natural state wishes to abandon her hive and lead 
out a swarm ; there is no augmented temperature, con- 
sequently nothing that renders tlie hive insupportable 
to tlie bees. 

This conjecture, which affords a tolerable explana- 
tion why bees persist in remaining in the hive though 
the mutilated queen has left it, does not account for 
the motive inducing the queen herself to depart. Her 
instinct is altered, but that is all of which I am 
sensible. I can discern notliing more. It is veryfor^ 
tunate for the hive that she quits it, for the bees in- 
cessantly attend her, nor do they ever think of pro- 
curing another queen while she remains ; and if she 
were long of leaving them, it would be impossible to 
replace her, for the workers' worms would exceed the 
term at which they are convertible into royal worms, 
and the hive would perish. Observe, that the ^g» 
dropped by the mutilated queen can never serve to 



J 



UDTILATING QDEENS- 



151 
1 cells, they 



K^pla^e her, for, not beiog deposited i 
rither and produce nothing. 
I have yet to say a few words on the females laying 
e eggs only. Schiracb supposes that one branch 
' their double ovary suffers some alteration. He 
■ seems to tiiink that the egga of males are cont^ned 
in one of the branches, while the other has none but 
common eggs ; and, a^ he ascribes the incapacity of 
certain queens to lay the latter to some disease, hia 
hypothesis certwnly is very plausible. In fact, if the 
eggs of males and workers are indiscriininately mixed 
in both branches of the ovary, it appears, at first sight, 
that whatever may he the cause acting on this organ, 
it should affect lM>th species of eggs equally. If, on 
the contrary, one branch is occupied by the eggs of 
drones only, and the other contains none but common 
e^s, we may conceive how disease affects the one, 
while the other remains untouched. Notwithstanding 
the probability of tJiis conjecture, it is confuted by 
observation. We lately dissected queens which laid 
none but male eggs, and found both branches of the 
Qvary equally well expanded, and equally sound, if I 
e the expression. The only difference of which 
e sensible consisted in the eggs not lying so 
e together, apparcDtly, in these two branches, as 
if queens by which both kinds are laid. 
~-Preg)ii/, liih Seplember 1791- 
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ECONOMICAL CONSIDGBATIONa OH BICEB. 

In this letter I shall treat of the advantages that 
be derived from the new invented hives, called book 
OF leaf hives, in promotiog the economical knouUdgt 
of bees. 

It is needless to relate the different methods hitherta 
employed in compelling these insects to yield ups 
portion of their honey and wax — all correspond in 
being cruel and ill understood. 

It \s evident that when bees are cultivated for 
purpose of sharing tlie produce of their labouTBr 
must endeavour to multiply them i 
hire of the country admits, consequently we ought 
regard their lives at the time we plunder them. TheFB* 
fore, it is an absurd proceeding to sacrifice whola 
hives to get at the riches tliey contain. The inhalw* 
tants of this country, who follow no otlicr method, 
annually lose immense lumbers of hives 5 and spring 
being generally unfavourable to swarms, the loss ia 
irreparable. I know well that at first they will not 
adopt a different plan — they are '00 much attxcbed 
to prejudices and old customs, but naturalists 
intelligent cultivators of bees will be sensible 
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utility of the method I propose, and, if they apply it 
to use, I hope tbeir example will esteDii ajid perfect 
the culture of bees. 

It is not more difficult to lodge a natural swarm in 
a. leaf hive than in any other of a different shape ; but 
there is one precaution essential to success, which I 
■hould not omit adverting to. Though bees are in- 
difierent as to the position of their combs, and their 
greater or lesser nize, they are obliged to construct 
them perpendicular to the horizon, and parallel to 
each other. Therefore, if left entirely to themselveg, 
when establishing a colony in one of these new hives, 
they will frequently construct seyeral small combs, 
parallel indeed, but perpendicular to the plane of the 
iVames or leaves, or perhaps they will build them on 
the place where two arc joined together, and by this 
disposition prevent the ailvantages which I think to 
derive from the figure of my hives, since they could 
not be opened without breaking the corahs.' Thus 
they must previously have a guide ; the cultivator 
himself can lay the foundation of their edifices, and 
that by a simple method. A portion of comb must 
be fixed securely in the upper part of some of the 
frames composing the hive — the bees will extend it, 
and, in prosecution of their work, will accurately foU 
low the plan already given them.f Therefore, on 
opening the hive, no obstacle is to be removed, nor 

* Tbe author's gcnernl meaning i«, tfae beea will build 
across the hire, or parallel to the narrow sides of tbe 
truDC! — T. 

\ If the upper part of a franie form a salient angle, it Is 
Wi and that boes cstablieb tbeir original work vritli greater regu- 

fc»iij.-r. 
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arc atings to be dreaded, for ooe of the most Hingi 
and valuable prnperties attending this constructM 
is its rendering the bees tractable. I appeal to y( 
Sir, for the truth of what I say. In your presenos 
have opened all the divisions of the most populi 
hives, when the tranquillity of the bees has given y( 
great surptise. 1 cau desire do other evidence of my 
assertion. It is in the facility of opening these bivtt 
at pleasure that all the advantages are conceatral 
which I expect in perfecting the economical knoi 
ledge of bees. 

When I observe that bees may be rendered 
ble, I conceive it need not be added that J do not 
rogate to myself the absurd pretence of tamiiig them, 
for this excites a vague idea of deception, and I would 
willingly avoid the hazard of exposing myself to 
saeh reproach. I ascribe their traiii|uilUty, on 0[ 
ing the hives, to the maimer in which they are 
ed by the sudden introduction of light — then 
appear rather to testify fear than anger. Many 
and entering the cells seem to conceal themseli 
My conjecture is confirmed by (heir being less 
ble during night or after sunset than through iho 
Thus we must open the hives, while the sun is 
the horizon, cautiously and without any sudden 
— separating the divisions slowlj*, and taking 
wound none of the bees. If they cluster too nuidhi 
the combs, it is necessary to brush them off wll 
feather, and breathing on them is to be 
avoided. The air which we expire seems to excite 
their fury — it certainly possesses some irritatiug qua- 
lity, for, if bellows be used, they are rather inclined 
escape tbau to sting. 
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■ Respecting the advantages of leaf hives, I shall re- 
lark, that they are extremely convenient for forming 
rtificial Bwarms. In the history of natural swarms, 
e shown how many favourable cirernu stances are 
squisite for their success. From experience I know 
that they very often fail in our climate ; and even when 
a hive is disposed to swarm, it frequently h^tppens that 
the colony is lost, either because the moment of its de- 
rfBi^re has not been foreseeD, because it rises out of 
* settles on inaccessible places. Instructing 
B cultivators of bees how to make artificial swarms 
b a real benefit, and the form of my hives rendej^ this 
n easy process. Bnt it demands farther illustration. 
r Since bees, according to Schirach's discovery, can 
Ksure another queen after having lost their own, 
rovided there be workers' brood in the combs not 
>ove three days old, it results that we can produce 
RiMns at pleasure, by removing the reigning one. 
Therefore, if a htve sufficiently populous be divided 
in two, one half will retain the old queen, and the other 
will not be long of obtaining a new one. But to ensure 
success, we must choose a propitious moment, which 
13 never certain but in leaf hives. In these we can see 
whether the population is sufficient to admit of dlvi* 
■ion, if the brood is of the proper age, and if males 
exist or are ready to be produced for impregnating tlie 
young queens. 

Supposing the concurrence of all these conditions, 
the following is the method to be pursued. The leaf 
hive ia to be separated through the middle without 
any shock, and two empty dirisions insinuated be- 
tween the halves, which, wheo exactly applied to each 
other, are close on the outside. The queen must b« 
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sought in one of tlie halves, and marked to avoid mis- 
take. If she by chance remains in the division vitb 
most brood, she is to hie transferred to the other yfitix 
less, tiiat the befia may have every possible opporta- 
nity of obtainiDg anotbir female. Next, it is neceswry 
to coQDect the halves together, by a cord tied around 
them ; and care must be taken thut they are set on the 
same board that the hive previously occupied. The 
old entrance, now become useless, will be shut npj 
but as each hulf requires a uew one, it ought to be 
made at the bottom of the first and twelfth division, 
on purpose that they may be aa far asunder as possi- 
ble. Both entrances should not be opened on the 
same day. The bees in the half deprived of the queen 
are to be coufiued twenty-four hours, and no aper- 
ture made before that time elapses escept for the ad- 
mission of air. Without this precaution, they would 
soon search after their rjueen, and infallibly finding 
her in the otJier division, they would ihea retire iu 
great numbers from their own, until too few rennuoed 
to perform the necessary labours. But this will not 
ensue if they be confined twenty-four hours, provid 
that interval is sufficient to make them foi^iet I 
i|ueen. When all circumstaDces are favouraU^ ( 
bees, in the diviition wanting her, will begin ths 
day to labour in procuring anolher, and ten or fi 
days afler the operation their loss will be repain 
The young female they have reared soon issoea £ 
to seek impregnation, and in two days commences 4 
laying of workers' eggs. Nothing more i 
the bees of this half hive — and the success of the a 
flcial swarm is ensured. 

It is to Schirach that we are indebted for s 
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ingenious method of forming swarms. He supposes 
ihsdy by producing young queens in the beginning of 
spring, edrty swarms might be procured, which cer- 
tainly would be advantageous in most situations. But 
unfortanat^ this is impossible. Schirach believed 
that queens were fecundated of themselves, conse- 
^piently he thou^t that, after being artificially pro- 
duced, they would lay and give birth to a numerous 
posterity. Now, this is an error : the females, to be- 
come fertile, require the concourse of the males, and 
if not impregnated within a few days of their origin, 
th^r laying, as I have observed, is completely de- 
ranged. Therefore, if a swarm were artificially formed 
heSc^re the usual time of the males originating, the 
bees would be discouraged ^by the sterility of the 
young female ; or should they remain faithful to her, 
awsuting the period of fecundation, as she could not 
receive the approaches Of the male for three or four 
weeks, she would lay eggs producing males only, and 
the hive in that ease would perish. Thus the natural 
order must not be deranged, but the division of hives 
delayed until males are about to originate or actually 
exist* 

Besicks> if Schirach did succeed in obtaining arti- 
ficial swarms, notwithstanding the great inconvenience 
of his hives, it was owing to his singular address and 
unremitting assiduity. He had some pupils in the art, 
by whom it was communicated to others ; and there 
are people now in Saxony who traverse the country 
practising. this operation. Those versant in the mat- 
ter can alone venture to undertake it with common 
hives, whereas every cultivator can do it himself with 
the leaf hives. 

o 
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In this construction, another very essential aiivt 
tage will be found. Bees can be forced to work ii 
waK ; and here I am led to what I believe is a new 
observation : — While naturalista have directed our ad- 
miration to the parallel position of the combg, they 
have overlooked another trait in the industry of bees, 
namely, the equal distance uniformly preserved be- 
tween them. On measuring the interval by whiob 
they are separated, in general it will be found 
of an inch. Were they too distant, it is very evidi 
that the bees would be greatly dispersed, and 
to communicate their heat reciprocally, whence 
brood could not receive sufiicient warmth. Were the 
combs too close, on the contrary, the bees could not 
freely traverse the intervals, and the work of tlie hive 
would suffer. Therefore, a certain distance always 
uniform is requisite, which is equally adapts to the 
service of the hive, and the care necessary for the 
worms. Nature, which has taught beea so much, bn 
instructed them in the regular preservation of tim £»- 
tance. On the approach of winter, they sometiine) 
elongate the cells which are to contain honey, and 
contract the intervals between the combs. But 
expedient is in preparation for a season, when it 
important to have copious magazines, and when, 
activity being relaxed, it is unnecessary for their com* 
munications to be so spacious and iree. On the re- 
turn of spring the bees hasten to contract the 
cells, that they may become fit for receiving 
which the queen will lay, and thus re-establish 
suitable distance which Nature has ordained. 

This being premised, bees may be forced to i 
in was, or, which is the same thing, to construct 
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mbs. To accomplish the object, it is only neees- 
■ to separate those already built so far asunder 
that they may construct othera in the interval. Sup- 
pose that an artificial swarm is lodged in a leaf hive, 
composed of six divisions, each containing a comb, if 
the young queen is as fertile as she ought to be, the 
bees will be very active in theii' labours, and disposed 
to make great collections of wax. To induce them 
towards it, an empty frame or division must be in- 
serted between two others, each containing a comb. 
Ab all the frames are of equal dimensions, and of the 
necessary width for receiving a comb, the bees Lav- 
ing Bufticient space for constructing a new one in the 
empty division introduced into tlie hive, will not fail 
to build it, because they are under the jiecessity of 
never leaving more than a third of an inch between 
them. Without any guide, this new comb will be 
parallel to the old ones, to preserve that law which 
establishes an equal distance throughout the whole 
surface. 

If the hive is strong and the weather good, tjireu 
empty divisions may be left at first between the old 
combs ; one between the first and second, another be- 
tween the third and fourth, and the last between the 
fifth and sixth. The bees will fiU them iu seven or 
eight days, and the hive will then contain nine combs. 
Should the temperature of the weather continue fa- 
vourable, three new leaves or divisions may be intro- 
duced, consequently, in fifteen days, or three weeks, 
the bees will have been forced to construct six new 
combs. The experiment may be extended farther in 

[■"".rm climates, and in those where flowers perpetually 
iw. But in our country, I have reason to think 
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that the labour Hhould not be forced more during tl 
first year. Plate I. fig. 1, 2. 

From these details, you are senBible, Sir, how pra- 
ier&ble leafhiven are to those of any other conEtruc- 
ticiD, and even to the ingenious stages described Iqr 
M. Palteau ; for the bees cannot be compelled by 
means of the latter to labour more in wax than they 
would if left to themselves ; whereas they are oUiged 
to do it by inserting empty divisions in the former. 
Neither can the combs constructed ou those stages be 
removed without destroying considerable portions of 
brood, deraoging the bees, and creating real disorder 
in tht! hive. 

Mine have also this advantage, that what paaaw 
within may be daily observed, whence we can judge 
of the most favourable momenta for depriving the bees 
of part of their stores. With all the combs before va, 
we can distinguish those containing brood onlyg a&d 
what it is proper to preserve. Tlie scarcity or abun* 
dance of provisions is exposed, whence the porUoB 
that is suitable may be taken away. 

I should protract this letter too mach were I to give 
an account of all my observations un the time pnqwr 
for inspecting hives, on tlie rules to be followed in the 
different seasons, and the proportion to be observed in 
dividing the riches of bees with themselves. Tht 
subject would require a separate work ; and, perhaps, 
I may one day engage in it ; but until that arrives, I 
shall always feel gratification iu communicating tg 
cultivators wishing to follow ray method, those direo- 
tions of which long practice has demonstrated the 
utility. 

Here I ^hall only obser%*e that we hazard absolute 




ms. Id 

if the hives, by robbing them of too great a pro- 
'~ portion of honey and wax. In my opinion, the art of 
cultivating these insects consists in moderately exer- 
cising the privilege of sharing their labours ; but in 
compensation for it, every method must be employed 
which promotes the multiplication of bees. Thus, for 
example, if we desire to procure a certain quantity of 
honey and wax antiually> it will be better to seek it 
i. number of hives, managed, with discretion, than 
bito plunder a few of a great proportion of their trea- 

i indubitable that the multiplication of these 
ESndustrious creatures is greatly injured by privation 
Epf several combs, in a season unfavourable to the 
tpollection of wax, because the time occupied in re- 
jilacing them is taken from that which should be con- 
secrated to the care of the eggs and worms, and by 
the brood suffers. Besides, they must 
always have a sufficient provision of honey left for 
winter; for although less is consumed during that 
season, they do consume a certain quantity ; because 
_ they are not torpid, as some authors have conceived." 
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winter, when the thermometer 
'ca below freezing, it etanlls at 
[fTiciently populous. The bees 
i to preserve their heat. 
Tie opinion, and observes, that 
I in the middle of winter, that 
granulated 



eace, unleas Che numbers of the bees be too much reduced. 
Farther, that when their queens are very fertile they feed their 
joung with hone; also in tbe middle of winter, watching over 

C; them, and also heating each other. " I know not," 
■3, '' whether there are other insects baving aimilar 
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Therefore, if tliey have not enough, they must be 
supplied with it, which requires a very exact propor;, 
Uon. I admit, that in determining to what exti 
hives may be multiplied in a particular country, it 
necessary first to know how many that country 
support, which ia a problem yet unsolved. It alM 
depends on another problem, the solution of which ii 
as little known, namely, the greatest distance that beet 
fly to in collecting their provender. Different authon 
maintain, that they can Sy several leagues from tlw 
hive. But according to the few observations I have 
been able to make, this distance seems greatly exag- 
gerated. It appears to me that the radius of the circle 

propertie* in cominon wiilibees; fDrbornets, wasps, and ham- 
ble beei. u well bb fltea, &c., remain torpid and moiionlest dur- 
ing the whole tviiiier." 

In the matitli of Januarv, >!. de Reaumur found brood of ill 
Dgea in certain hires. The same tbiug happened to myself, 
when the Ihermometer slood in my hives at about 93 deg. 

Now that I am on theeuhjectof thermonietrieai obaervationi, 
I inKy curBorily remark, that M. Dubost of Bourg en Breue, 
in a memoir otherwise valuable, it of opinion that the larr* 
cannot be hatched below 104 deg. 1 have repeutedly mnde tke 
experiment with the moat accurate thermometers, and obtiun- 
ed a very different result. Wlien the thermometer rises to lU 
deg., the heat i« §o much greater than the eggs require that it 
is intolerable to the bees. M. DubosI has been decdved, 1 
imagine, by introducing his thermometer too suddenly into ■ 
clutter of bees, and tbe mercury has risen higher, irom the tf^ 
tatioD elicited among them, than it should naturally do. Had 
be kept it there, he would have soon seen it tall to between SS 
and07 deg., which is the usual temperature of hives insaamwr. 
In August this year, when tbe thermometer in the open rir 
flood at 94 deg., it did not riee above 99 deg. in the moat p»- 
let. The beea had little motion, and a great 
the board of the hive. 
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traverse does not exceed half a league ; and as 

iey return to the hive with the greatest precipitation 

whenever a cloud passes before the sud, it is probable 

that they do not fly far. Nature, which has inspired 

them with such terror for a storm, and even for rain, 

LModoubtedly reatr^ns them from going so far as to be 

much exposed to the injuries of the weather. I 

e endeavoured to ascertain the fact more positively, 

transporting to various distances bees with the 

rax painted, that they might be again recognised. 

t none ever returned that I had carried for twenty- 

: or thirty minutes from their dwelling, while those 

i shorter distance have found their way back. I 

not state this experiment as decisive. Though 

s generally do not fly above half a league, it ii 

very possible that they go much further when flowers 

are scarce in their own vicinity. An experiment to 

conclusive must be made in vast arid or sandy 

ins, separated by a known distance from a fertile 

Thus the question yet remains undecided. But 
without pronouncing on the number of hives that any 
district can maintain, I shall remark, that certain ve- 
getable productions are much more favourable to bees 
than others. More hives, for example, may be kept 
in a country abounding in meadows, and where black 
grain is cultivated, tiian in a district of vineyards or 






Here I terminate ray observations on bees. Though 

have bad the good fortune to make some interesting 

^scoveries, I am far from considering my labour 

Several problems concerning the history 



164 ECONOMICAL CONSIDERATIONS. 

of these insects still remain unsolved. Experiments 
which I now project may perhaps throw some light on 
them; and I shall be animated with much greater 
hopes of success, if you, Sir, will continue your coun- 
sels and direction. I am, with every sentiment of 
gratitude and respect, 

Francis Huber. 
Pregny^ \st October 1791- 
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CHAPTER I. 

SCHIRACH'S DISCOVERY CONFIRMED. 

Perhaps it may seem extraordinary to recur to facts 
with which the reader has been abeady occupied, and 
those apparently corroborated by our own experi- 
ments. But the interests of truth call for the defence 
of a faithful observer, to whom our knowledge of bees 
is indebted for its greatest progress, and whose repu- 
tation has been so outrageously assailed. 

Schiraoh began to undermine the opinion of Swam* 
merdam, wherein both Maraidi and Reaumur con- 
curred, that workers were not only sterile, but abso- 
lutely neuter. However, by repeated experiments, he 
proved that bees at all times can procure a queen to 
themselves, provided they have comb containing larvae 
three days old in the common cells ; whence he con- 
cludes, that workers are originally of the female sex, 
and that nothing but certain important conditions, 
such as a particular kind of food, and more spacious 
lodgement, are requisite for their conversion to queens. 

Views so adverse to those generally entertained 
were received with enthusiasm, on the one hand, and 
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with distruat on the other. Notwithstanding it was 
admitted, that bees might obtain a queen, becatue 
Schirach liad shown this result from experiments 
scrupulously executed, and in the presence of intelli- 
gent persona it was maintained that the egga had been 
laid in common cells ; and the conversion of a worker's 
worm into a royal larva was denied. His experimenta 
and his arguments were resumed in Tain ; the same 
objection was always urged against him, though ob- 
servers, aided by the best microscopca, were unable 
to discern any difference among the larvee, ironi whicb 
he could at pleasure produce either a common bee or_ 
a queen. 

M, Doanet, whose sanction, as -that of a great m 
ralist, was anxiously desired by Schirach, rcqueri 
me to repeat his esperiments ; and in doing eO,M 
recognised the truth of the Lusatian observer's asgfl 
tioD. I added new illustrations, along with 
convincing proofs of the disputed conversion ; 
felt with him, that the establishment of such importanl 
facts rested on ascertaining the sex of the workers. 

I reasoned thus ; — Riem's discovery of fertile com- 
mon bees, which has been confirmed by my own ob- 
servations, leads me to anticipate that the whole chss 
of workers belong to the female sey. Nature do« 
nothing by leaps. Pertile workers lay none bat male 
eggs — in this resembling queens whose fecundation 
has been retarded ; advancing another step, they may 
remain absolutely sterile, while they are not the less 
females originally. Too many valuable properties, 
too much industry and activity belong to commou 
bees, to permit my concluding them of monstn 
conformation. Too many wonders result f 
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instinct and their structure, to permit my considering 
them the outcasts of the species, or imperfect beings 
when compared with queens. 

Notiiing is more repugoant to reason than an actual 
metamorphosis ; anil the theory of it once entertained 
is now explained by evolutions. If the queen has 
organs corresponding to those of the common bee, 
they are modified in such a manner as not to fulfil 
any of the same functions ; and in saying the conver- 
sion of the one to the other is improbable, we shall 
be right. But in admitting the two insects to be of 
only one kind originally, and that their species is of 
the same individuality, we arejustified in believing 
they may become either workers or queens. Some 
may imi^ine that a queen in the egg has become a 
worker from cert^un circumstances ; otherx may equal- 
ly affirm that the worker was originally there, from 
which certain modihcations have formed a queen ; 
for we cannot avoid thinking that the faculties and 
organs peculiar to the common bee pre-exist their 
evolution. We are thence bound to conclude, that 
this being, which as yet is neither worker nor queen — 
that the worm, before three days elapse, contains alike 
the germs of the insect which shall prove industrious, 
and of the insect susceptible of prodigious fecundity 
— the germs of the organs of the tivo animals, the in- 
stinct of the common bee, and that of the queen not 
developed, but capable of being so, according to the 
mode in which they shall be reared may operate. In 
the one case the productive faculties will be repress- 
ed, or wilt remain without being unfolded; in the 
E)r the industrial properties will- continue in a simi- 
condition. 
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Perhaps Nature presents beings of an ioteiTned 
kind between these twn estremea, participating of d 
essence of queens, and of the quaJities of workos; 
and hence the fertile common bees, and the snull 
queens observed by Needham. It is easier to com- 
prehend how certain faculties, and their correspood- 
ing organs, may be annihilated, than how they Kay 
be spontaneouBly created ; and it is on this my theocy 
is founded. 

It may be opposed, indeed, by the opposite instincts 
of the workers and the queen in the same hive, in re- 
lation to other queens ; for the workers entertain a 
kind of love for their mother, and render her the most 
assiduous attention, whereas queens are reciprocally 
animated by the most implacable animosity. Dut do 
we know how far any aensation may be evolved i4 
insects by circumstances F Let me cite o 

Very remarkable facts came under our notice u 
republic of humble bees, where, as wt 
domestic bees, there are three kinds of individua 
Several of the workers which, until a certain e 
had lived in the best intelligence with the Btotbertf 
tht colony, having become fertile, they e^bUl 
symptoms of the most violent jealousy. SoOM 1 
victims to the rage of otiierg ; and we saw the paof 
pal female perish by the stings of those whioh ahe 
produced. Therefore, if such rivalship can i 
among workers after participating of fecondatu 
if their aSection for their companions aad for t 
mother is convertible in an instant to hatred, the d 
jection deducible from the difiiircnt instinct of (|uec 
and workers, the strongest that may be urged agaiBI 
their primitive ideutily, is reduced to its proper call- 
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mate. After such a trait, who will deny that instinct 
is sttsceptible of change ? 

My speculations regarding the sex of workers at 
length received the most unexpected confirmation. 



History of JBltzck Bees. — In the year 1809 we re- 
marked something particular in the treatment of cer- 
tain bees by their companions at the entrance of a 
liive. On the 20th of June, a cluster in such irrita- 
tion, that we durst not attempt to separate the bees, 
attracted our attention. Night approaching, prevent- 
ed OS from ascertaining the cause of this assemblage, 
but on the subsequent days, we frequently observed 
the bees occupied in defending the same hive against 
the entrance of some individuals whose external ap- 
pearance was not absolutely similar to that of ordinary 
workers. Seizing several of them, we found that 
their difference consisted only in colour — ^that they 
w^re less downy on the thorax and abdomen, which 
gave them a blacker aspect, but as to the limbs, an- 
tennae, body, and size, the whole external form pre- 
sented perfect resemblance to common bees. 

Their daily presence at the entrance of the hive 
plainly denoted that they were expelled from it by 
the workers ; and ^n the combats between them, the 
latter always had the better. The common bee killed 
its adversary, or reducing it to. such a state of weak- 
ness as to be incapable of resistance, carried it off in 
its teeth to a great distance from the hive. 

We caught a number of the black bees, and intro- 
dncing them into a vase, they speedily darted on each 

p 



other, and were reciprocally killed. Some were 
fined in a glass vessel along with workers from 
same hive ; but do sooner had the latter obserfl 
them, than they were attacked and destroyed. 

Every day the proscribed bees appeared i 
merous. Once driven from the hive, they never re- 
turned, for when the sting spared them, they perislied 
of hunger. 

This singular scene continued during the whole 
remaining part of snmraer. Sometimes the black 
bees were not bo cruelly trealed by the workers, and 
then they seemed modified a little differently from tiie 
fonocr — their animosities were abated, nor did they 
repeat their mutual encounters. But the rigour of 
common bees was very soon resumed agaisA 
them, and they were expelled anew. 

We could not ascertain whether all the brood 
this hive was attacked lay that malady or partii 
state, rendering the black bees odious 
panions, and observing their number augmenting niiy 

sively during some weeks, we had reason to beljere 
that the whole offspring of the (jueen was afleolML 
Black bees, however, were no longer seen in the end 
of September. The hive had apparently suiTaed 
from the exile of so many individuals — it was weaker 
than previously ; yet we were encouraged as to the 
condition of the colony, when satisfied that the quean 
had not lost the faculty of laying eggs which produceil 
workers perfect in every respect. 

From the month of April in the following year this 
hive became the subject of observation ; not a black 
bee appeared. The increase of workers was so great 
as to promise a swarm, but here we were disappointed : 
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therefore, our opinion was corroborated of the ano- 
maly, wliiitever it might be, having affected only part 
of the eggs. 

Was the queen entirely cured of this disposition to 
produce individuals of peculiar conforniatioti ? Was 
the vice hereditary, and what effect would it have on 
her female progeny F 

It was proved that she had not been entirely cured 
without relapse ; for in 1811, that is, two years after 
the bees originated, they re-appeared in great num- 
bers under the same character and circumstances. 
Dnrinff 1812 the hive threw a very fine swarm ; and 
u the old queen always accompanies the new colony, 
we were not long of remarking the defective bees at 
the entrance of her habitation. 

But it was more singular still to witness tiie same 
phenomenon in both hives at once. The old one hod 
•wanned on the third of June, and on the second of 
July we perceived black bees at the entrance, which 
evidently could not belong to the brood of the queen 
that had passed into the new hive. Thua the progeny 
inherited the vice of the parent. We again observed 
the maltreatment of black bees at the entrance of the 
same two hives in 1813, but tliere were few of them. 

Only a sketch of this subject is given here. Our 
object is to arouse the attention of naturaliata, that a 
combination of facts may be obtained, for enlarging 
the history of imperfect beea. 

I was anxious to investigate whether anything ex- 
ternal or internal indicated the evolution of sexual or- 
gans in the proscribed insects ; for I conceived that 
^pif they were real females, their presence might disquiet 
^■pke oommon bees in respect to their queen, and per- 
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Imps their expuUit 
from such rivals. 

Dissection alone could verify the fact, but it t 
quired to be skilfully done. A young lady, 
Jurinc, who had devoted her time and the Ube 
gif^s of Nature to similar studies, undertook this di 
cate task for me. Already did she rival Lyonei a 
Merian, yet we had soon to deplore her lotia. 

Miss Jurine, with her peculiar sagacity, proe 
to esamioe whether any difference from co: 
workers was exhibited by the external organtzationfl 
the black bees ; but their identity seemed conpl 
excepting, as had occurred to ourselves, in a s 
quantity of down on the thorax and abdomen. 
ever, when this expert naturalist extended her I 
searches farther, and adopted suitable preparatkn 
she discovered two distinct ovaries wherein no q 
were perceptible indeed, but analogous in form ■ 
substance to those of queens, though not so n 
to the observer. Plate II. fig. 8. 

At first we concluded that a. solution of the qua 
tion had been obtained. We did not antidpatei 
more important discovery, which was to overturn kp 
conjectures as to tlie persecution of the black beeti 
and which would unveil a mystery long obscuring tlw 
history of this tribe of insects. 

A great number of common bees being t 
discriminately from before the entrance of tb^ hi 
ovaries resembling those of the black bees were fi 
in the body of each, after having been kept two d 
in brandy to darken the transparent membranes. 

The value of this discovery must lie felt by *h 
who have followed uie progress and the viousitiMblifl 
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the history of bees ; and by those who have read the 
objections against Schirach's theory, which are founded 
exclusively on the abeenee of ovaries in workers. Thus, 
the belief of neuters among bees entirely vanishes, at 
tlie same time that the most interesting phenomena of 
their organization is exposed.* 

The like should extend to all insects among which 
neuters have been described, that is humble bees, 
wasps, and ants ; for, according to the observation of 
a great naturalist, the more important any organ is to 
the animal economy, the more general ought to be its 
existence. 

We were not entitled to decide on the sex of the 
whole species from the fertility of individuals, until 
discovering the ovaries of working bees. But the 
concurrence of these two peculiari tit's being establish- 
ed, wherever one shall manifest itsrlf under the same 
circumstances, the existence of tlie other may be pre- 
sumed from analogy. 

According to the observations of Itiem, and in the 

former part of this work I think to have proved the 

fact, there are sometimes fertile workers in a hive, but 

never laying any except the eggs of males. I have 

shown that the cause to which we should ascribe their 

existence centres in a certain nutriment, resembling 

sustenance of queens, operating so remarkable a 

their constitution. Their external charac- 

he same as those of the workers, but the 

' M. Cuvicr tlilabs he haa observed minute cliapletB in 
common bees reseinbling Ihoee in the oviducts of queens, 
which confirms our opinion of their being females, whose tir- 

EatioD is not dcreloped. Lecons d'anaiomie conparee, 
t. p. 19S. 
, 
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unallness of [heir niimbcr renders it almost impoan- 
ble for us to observe the conduct of the latter towards 
them. Ferhups, hj obttuning' some in the frame* 
used by Schirach for produciog queens, and remoring 
the royal cells at a suitable period, their habits, amidst 
a very few workers, might be studied. Thea sIm 
woultJ be the time to examine whether the fectinda- 
tion of workers is attended by the same circumstancei 
as that of queens. 

Klsewhere we have explained the existence of fertile 
workers among humble bees, and described the jea- 
lousy awakened by maturity, their rivalsliip and re- 
sentments.* We have not recognised ajiy oQier 
difference than size between the small mothers and 
real females, and having been then unable to Bscei>' 
tain whether the fertile n'orkers had a progeny of both 
sexes, we lately engaged in researches to inrestigale 
the point. 

A nest of red and black humble bees, the I 
hoidalis of Linoieus, was established i 
box in a window. The motion and agitation ( 
bees in the afternoon, their rivalship, and, finally, t 
layiug, soon demonstrated that fertility was not W- 
stricted to the mother of the colony alone. Bdtil 
the latter frequently laid her eggs in the same cells m 
the workers, the result of their fecundity could not be 
ascertained without an absolute separation, wheict^ 
the product of each might be known. 

Therefore, a fragment containing nothing but brood 
was detached, and left in a box where the humble bcw 
e accustomed to retire into their nest, and the too- 
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", together with the workers remaining at lionie, 

e carried with the other portion to a distant win- 
I calculated, on the return of the absent work- 
iw foraging in the country, to people the portion 
Lnting inhabitants. In fact they did so, and lodged 
themselves on the isolated fragment, 'tchich had been 
substituted for combs and brood, though they did not 
secra insensiblf of the change. I was in hopes also 
that some of these workers might prove fertile, nor 
were my prospects disappointed ; for, in the afternoon 
of the same day of forming this separated or artiticial 
swarm, they prepared a cell for receiving their eg^ 
and I saw many of them lay. The number of egga 
multiplied daily — larvie were soon hatched, and they 
transformed to nymphs, whicli, in a month, became 
humble bees. Having most carefully examined them 
as they proceeded from their cocoons, I found that all 
were males. They resembled those originating from 
the e^s of the female in every respect — they were 
equally large, and coloured after the same manner. 

The red and black humble bee had been selected 
for this experiment, because bands of green hair on the 
thorax, and a grcpn spot on the front, more easily dis- 
tinguish the males than any others. 

I could not be deceived regarding the fact, and I 
can affirm that neither worker nor female was pro- 
duced in the one nest, while the other had as many 
females as males. Almost the whole workers were 
fertile in this nest except a few very small ones — at 
least I did not ascertain that these were so. 

Here, therefore, is seen a great analogy between 
humble bees and the honey bee. 

An additional example of tlie generality of the law 
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of Nature agaiost neuters was obtaineil by M. Perrot 
Studying a hanging wasps' nest with that scrupaloui 
attention which denotes the genuine naturalist, he ob- 
served some of the workers successively laying eggs. 
Although an accident prevented him from following 
out the complete evolution of tiie nymphs, carefbl 
inspection convinced him that all were of the male sex. 

Ants likewise alford a striking analogy to what has 
been described. We never have seen the workers lay 
indeed, but we have witnessed their sexual union, m 
can be attested by several members of the Geneva 
Society of Natural History. The death of the work* 
ers always followed the approaches of the male, there* 
fore, their conformation does not admit of their 1»- 
coming mothers, but the instinct of the males proves 
them to be females. 

All these facts concur in demonstrating that there 
are no real neuters in this class of insects which would 
have interrupted the chain of Nature, for I know not 
that it exists in any other kind. Sometimes both 
sexes are coujoined in one individual, but it seems ad- 
verse to Nature that there should be neuters. 

How is it to be explained why the workers among 
a republic of insects, wbeu fecundated, can lay none 
but the eggs of males 7 What reason shall we {^ve 
for it ? They have ovaries similar to those of tha 
queen from which they have sprung, yet they posMSt 
only a partial fertility. It is equally difficult to aur 
derstand why those queens impregnated later than 
three weeks after their origin produce the eggs of tnalw 
alone. Doubtless some connection subsists betweoi 
the two facts. 

In attempting to explain Schirach's discovery, ] 
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BoQnet conjectures that the evolution of genua is ef- 
fected by the action of the prolific ma,tter as a stimu- 
lant, as a Bubstantial nutriment suitable for that pur- 
pose ; and he supposes that a certain quality of food, 
which is admiaistercd more copiously, may unfold 
those organs in the larvte of bees that never would 
have appeared without it. 

Is it impossible that this kind of subsistence, so 
different from what is received by common larvse, 
being administered too late or too sparingly to tJie 
larvoi originating near the royal cells, may have con- 
sequences similar to the retarded fecundation of 
queens ? Have not the fibres of the ovaries attained 
too great rigidity to be affeot<?d by the prolific matter 
ou some of the eggs F Or does nut the royal aliment, 
by aa opposite operation, produce such an energy as to 
destroy this equilibrium ? 

In a work on the Management of Sees in Fajiig- 
nana, by MonticelH, a Neapolitan professor, Schirach 
is reproached with claiming the formation of artificial 
swarms as his invention, and with liaving borrowed it 
from the customs of a small colony inhabiting a rock 
in the Mediterranean, near the coast of Sicily. Schi- 
rach, however, was far from giving himself out as the 
author of a method practised long anterior to his own 
time in the country where he lived. Practice has al- 
ways preceded theory — its success leads to discovery 
of the truths whereon it is founded, and acquaintance 
with these truths in its turn establishes the wavering 
advances of cultivators. 

Schirach relates, that, being obliged to use a great 

intity of smoke for driving bees to the top of their 
tre, in order that he might cut out the brood, they 
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were so much annoj'ed by it as to depart in naml)eni 
unobserved, and accompanied by their queen. He 
BOaght the neighbourhooil in vain for the iugitives ', 
and abandoning the hive as lost for want of a queen, 
he resolved to rear a new one by introducing a comb 
consisting of three kiada of brood, such as that of 
which he had Just deprived themi Next momingi 
preparing to clean the hives which he had divided on 
the preceding evening, he observed a. cluster of bee« 
the size of an apple, on the prop of the one whose 
queen had fled. Here he discovered a queen, and 
having carried her to the entraoce of the hive wMch 
had lost its own, she was immediately surrounded by 
the bees, and ti'eated in such a manner as plaiiJy 
announced that she was their queen. " What was my 
astonishment," he proceeds, '* when, wishing to intro- 
duce her among the combs, I saw that the bees re* 
maining h,id already planned and almost flnished three 
royal cells. Struck with the activity and the sagacity 
of these creatures to save themselves from impending 
destruction, I was filled with admiration, and adored 
the infinite goodness of God, in the care taken to per- 
petuate his works I Having carried away two of the 
cells to ascertain whether the bees would continue 
their operations, I beheld nest morning, witji the 
utmost surprise, that they had removed all the food 
from around the third worm left behind, on twrpoee 
to prevent its conversion to a queen." 

Discovery of this kind of transformation soon ren- 
dered the art of making artilicial swarms easier and 
less expensive. Schirach showed that its success de- 
pended on having a single cell occupied by a worm 
three days old, instead of providing the bees with 
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large combs containiDg the three kinds of brood, as 

before supposed necessary. He proposed several im- 

ravemeDts in procuriag artilicial swarms, but he 

r thought of claiming the invention. 
'- The Italian author, vtishing to gain credit to his 
country, and forgetting that the great republic of 
engaged rather with the utility and perfect- 
ing of discoveries than involved in disputes about 
their origin, openly cliarges Schirach with borrowing 
the plan of artificial swarms from Favignana. He 
afiirma tliat the practice is of such ancient date, that 
even the Latin names a I'e preserved by the inhabitants 
■k their procedure ; but he acknowledges at the same 

i, thut both the Turks and Greeks of the islands 
B the Ionian Sea are acquainted with it. Two me- 
thods are followed — the one on a larger scale, more 
genera] and complete, which was unknown to Schirach, 
who imitates the other. Tlie hives of the Favignanese 
are obiong woollen boxes, both ends of which are 
moveable. As spring is much earlier in their region 
than with ua, they arc able to commence their opera- 
tiontt in the month of March. The hive, therefore, 
being transported to some distance from the apiary, 
the farther end is opened, and the bees are driven 
forward by means of smoke, when some of the combs 
commonly containing honey are cut out. Next they 
are driven back to the farther end, and a certain num- 
ber of the combs are taken from the anterior part, 
some empty, and some full of brood of all ages. The 
latter are then put into a new hive, and, by means of 
rods inserted through them from without, they are 

Cin the same order that they held in the 
After this is done, the new hive is conveyed 
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to the station which was occupied by the old one, and 
the latter is removed fifty paces from the apiary. 
The bees now returning from the field, and finding ^fl 
hive like that which thej had left, lodge themselll^^ 
there, rear the brood, and prosper.* tH 

The success of this operation, which very inuc" 
resembles Schirach's, amply confirms his theory j and 
we must reject Monticelli's prejudices, for his work is 
otherwise a good practical treatise on the management 
of bees, and the formation of artificial swarms. 

We shall here take an opportunity of speaking of a 
very ingenious method, though somewhat different 
followed by M, Lombard, a great cultivator of b 
and the author of an excellent treatise on their p 
tical economy. It is the reverse of that adopted -I 
Favignana to form an artificial 
obtains, so to speak, a natural precocious i 
The hive destined for that purpose is carried Ij 
a. dark place, already containing another, in whM 
the new swarm is to be received. Part of t 
bees, together with theii' queen, are forced to t 
refuge in this new lodging by means of smoke ; a 
which the old hive is replaced in its former situatioui 
that it may be repeopled by all those returning from 
the fields, and the new one is established at a suitable 
distance from it in the apiary. This colony, possesa- 
ing a queen, can prosper without any foreign aid, and 
enjoys the advantage of the fiourish of the fruit tree«, 
which is sometimes denied to the earliest natural 
Bwarms. Tlie cylindrical form of M. Lombard's stnw 

• Probably tLcan oblong boipa are laid Lori/ontuUy on tbdr 
props, and ihe enlnirme h made at tUe lower part of 
in frunt T. 
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hives facilitates the process. For the details I shall 
refer to his work itself, which is of essential utility to 
every cultivator of bees. 

l^his method being founded on the production of a 
queen in a hive containing only brood, is a farther 
corroboration of Schirach's doctrine, for its long prac- 
tice has been always attended with success. 

Elxperiment and theory, therefore, concur in de- 
monstrating that the larva of a bee may become a 
queen or a worker, according to circumstances. A 
female always appears, whether possessing the physical 
qualities of maternity as the fecundity of queens, or 
the conservative properties displayed by workers in 
regard for the young. This partition of industry and 
courage on the one hand, and of prodigious fertility 
on the other — ^this partition, originating from the 
mysterious rearing of the larvae, is among the finest 
subjects for contemplation which natural history 
affords. Thus we owe one of the most curious dis- 
coveries which has embellished science to the penetra- 
tion and perseverance of Schirach. 
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The infinite varieties eshibited by the different tribci 
of insects and other animals excite our belief that tiie 
same impressions are not produced on their eensatioits 
as on mas. Thetr faculties and nature not admittiDg 
the light of reason, they ought to be directed by olhw 
agents. Perhaps the opioiond which we form of their 
senses, founded on those peculiar to ourselves, are 
incorrect, for some of a more subtle kind, or modified 
otherwise, may present objects under an aspect on- 
known to uB, and occasion impressions that we tK 
strangers to. ^H 

Cannot we admit that tlie same intelligence 'wtd^| 
dispenses to each animal the organization aiiitable ^H 
its tastes and habits, has the power of modifying il> 
senses beyond aay knowledge of them that we can 
acquire ? Cannot the Author who framed those five 
grand avenues whereby all our notions of the physia 
world are gained, open up channels of another kiiulH 
beings less favoured with judgment ? The a 
of art enables ua to determine regarding objects ^ 
so immediately within the sphere of the senses, J 



demistry and physics prove in a thousand examples. 
Thennometera, meDstrua, and re-ageuts, by wliose 
means we detect the nature of things eludiu"; our 
senses, are so many new organs. Thus there may be 
other sensations and means of viewing objcctSi and it 
is not repugnant to admit the existence of suclk in 
beings so differently constituted from ua in many re- 
spects. 

{□sects living in a republic, among wLieli bees cer- 
tainly occupy the highest rank, often exhibit traita 
inexplicable, even admitting them to be endowed with 
the same senses as oufEelvea, which renders it ao diffi- 
cult to penetrate the secret impulse actuating them. 
Yet they possess sensations of a less subtile descrip- 
tion, and, as it is expedient to gain as much know- 
ledge of their powers aa possible, we should be wrong 
to neglect what comes within our reach, and whereby 
we can Judge at least of their appetites and aversions. 
Sight, feeling, smell, and taste, are the senses com- 
monly ascribed to bees ; for hitherto we have no proof 
that they enjoy the sense of bearing, although a cus- 
tom very prevalent in the country seems to suppoil a 
contrary opinion — I allude to the practice of striking 
a sonorous body at the moment of departure, in order 
to restrain a swarm from flying away. But, in com- 
pensation, how great is the perfection of their organ 
of sight I Since from a distance the bee recognises 
its habitation amidst an apiary of numerous others re- 
sembling it, and returns in a straight line with great 
velocity, we must suppose that it is distinguished by 
marks escaping our notice. The bee departs and flies 
^^Mraight to the most flowery field. Having ascertained 
^bti course, it is seen traversing it as dimctly as the 
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flight of a cannon or a musket ball. Its collection 
being made, it rises aloft in the air to reconnoitre its 
hive, and returns with the rapidity of lightning, 

The sense of feeling is still more admirable — it: 
substituted for, and completely supplies the irant 
sight in the interior of the hive. The bee constnicU 
its combs in darkness, it pours its honey into the 
magazines, feeds its young, judges of their age and 
necessities, recognizes its queen, all by means of the 
antennie, which are much less adapted for becoming 
acquainted with objects than our hand. Therefore. 
shall we not grant to this sense modifications and per- 
fections unknown to the touch of man P 

Perhaps the sense of taste is the least perfect of 
those enjoyed by bees, for this is one which in gene- 
ral seems to admit of selectim. But, contrary to the 
received opinion, the bee certainly displays little 
choice in the honey that it collects. It is not repulsed 
by plants which to us are the most hateful and odi- 
ous — poisonous flowers are not excluded from iu 
search, and the honey of some of the American pro- 
vinces is even said to be of the most deleterious 
ture. Neither do bees despise the secretions 
aphides, notwithstanding of so impure an ori^n 
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* The sense of vision Htnong insects seems of at) obtcora 
complicated nature, and that of the tribes of molluBca lod 
Vermel is still more indefinite, Naturalistii generally believe 
that in tbc former it resides both in Ibo iurge reticulated m 
granulated eytt on cncli side of the bead, and in the tbrc) 
ocelli or epecks on its upper part. II is remarkalile that tbc 
eyes of bees are covered with bnir. These insecta, blinded 
bf an Dpnigue varnish, fly at random, or rise vertically, 
disappearing in the air T, 
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do tliey testify greater nicety in the quality of ttieir 
water, for the most corrupted marshes and ditches 
seem preferred to the moat limpid streams, Duy, to 
dew itself. 

Nothing, therefore, is more unequal than the quality 
of honey. The produce of one district differs from 
that of another — the honey of spring is unlike that of 
autumn ; nor do the contents of a. certain hive always 
resemble those of the hive adjoining. 

If iwes have little choice in their nutriment, and 
are not delicate in regard to the quality of honey, 
e far from testifying the same indifference as 
9 the quantity contained in flowers — they cotistant- 
JF resort where most is to be found. They quit their 
e much less in regard to the fineness or temperature 
IF the weather, than according to their prospects of a 
e plentiful or scanty collection. When the lime- 
> and block grain blossom, they brave the rain, 
they depart before sunrise, and return later than or- 
dinary. But this activity relaxes utter the flowers 
have iaded ; and when the enamel adorning tlie mea- 
dow has fallen under the scythe, the bees renmin in 
their dwelling, however brilliant the sunshine. To 
what shal! we ascribe their perceptions of the abun- 
dance or deficiency of honey in the flowers, which the 
whole colony appears to possess without leaving their 
habitation? Does one sense more subtle than the 
others, namely smelling, warn them of it ? 

There are some odoTlrs, such as the smoke of to- 
bacco, and every kind of smoke, to which bees are 
averse, and some that are agreeable to them ; but of 
all odorous substances, honey is that which has the 
most powerful attraction. Perhaps others have a si- 
q2 
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railar iiifluence, only in as far as announcing the pre 
sence of what seems so valuable. 

Tu ascertain whether the appearance of the flowen 
ur the odour of the honey apprises bees of its presence^ 
we placed Iioney in a window, near a hive, where the 
shutters, almost close, still allowed their passage if 
they cliose. Within a quarter of an hour four beea 
and a butterfly had insinuated themselves, and we 
found them feeding ou it. Although this was suffi- 
ciently conclusive of my opinion, I wished it better 
confirmed ; therefore I liad four bo^tes, different in 
size, shape, and colour, made, with small card valvesi 
corresponding to apertures in the covering. Honey 
being put into them, they were placed at the distance 
of two hundred paces from my apiary. In half an 
hour l>ees were seen arriving ; they carefuUy traversed 
the boxes, and soon discovering the openings whereby 
they might introduce themselves, they pressed against 
the valves and reached the honey. 

We may thence judge of the extreme delicacy of 
smelling in these insects. Not only was the honey 
quite concealed from view, but its emanations, from 
it being covered and disguised in the experiment, 
could not be much diffused. 

Flowers frequently exhibit an organization resem- 
bling that of the valves we allude to. The nectarium 
of several classes is mtuatcd at the bottom of a tub4 
inclosed or concealed among the petab, nevertbeleM 
the bee finds it out. Still its instinct, less refined 
than that of the humble bee, affords fewer resouroef. 
The latter, when unable to penetrate the flowers by 
their natural cavity, Iinows to matcc an aperture at tl 
base of the corolla, or even of the calyx, and to ii 
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Duate Its proboscis to the place where Nature has si- 
tuated the reservoir of honey. By means of this 
stratagem, and faroured by the length of its organ, 
the humble bee ciui obtiun honey where the common 
bee would reach it with great difficulty. From the 
difference of the honey produced by these two insects, 
we may conjecture that their collections are not made 
from the same flowers. Common bees, however, are 
as much attracted by the honey of the humble hee aa 
by their own. We have seen them pillage one of 
their nests in time of scarcity, which had been placed 
in an open box near an apiary, and carry the contents 
almost totally away. Some of the humble bees re- 
maining after this disaster, still repaired to the fields, 
and returned with the surplus of their provender to 
their ancient asylum. But the plunderers, posting in 
pursuit, accompanied them home, and never quilted 
them until having obtained the fruits of their labour. 
They licked the others, offered their trunks, surround- 
ed them, and departed only after they had rendered 
up the saccharine Suid of which they were the depo- 
sitories. No injury was done to the insect which 
thus afforded the bees their repast — the sting never 
was unsheathed, and the humble bee itself, accustom- 
ed to such exactions, yielded up its honey and resum- 
ed its flight. This remarkable kind of intercourse 
lasted above three weeks. Wasps, invited by the 
same attraction, did not become so &miiiar with the 
original proprietors of the nest. At night it was oc- 
cupied by the humble bees alone. At length they 
disappeared, nor did the parasite insects return. 
We have been assured that the same scene may be 
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vitnessed between predatory bees and those of 
hives, which is less suprising. 

Not only have these insects a very acate sense of 
smeiling, but to this property is added the recoUection 
of sensations. Honey bad been placed in a windcir 
in autumn, where the beea resorted to it in mnltittidcs. 
It was removed, and the shutters closed during winter; 
but when opened iigaiD, on the return of spring, tiie 
bees came back, though no honey was there. Un- 
doubtedly they remembered it, therefore an intnTal 
of several weeks did not obliterate the impressicm thej 
had received. 

Let us now inquire into the site or the organ of 
this sense, whose existence has been so well esta* 
Wished. 

Nostrils have not been yet recognised in insects, 
nor do we know in what part of the body they, or any 
organs corresponding to them, are placed. Probably 
odours reach the sensorium through the medium of a 
mechanism similar to our own — tliat is, the air is in* 
troduced into some opening at the termination of tlie 
(factory nerves, whence we should examine if 
stigmata do not perform this function, or t 
the organ we are in quest of be not situated 
head, or in some other part of the body.* With 
view of elucidating the matter, we made the foUowirp 
experiments : — 

1. A pencil dipped in oil of tnrpentine, one of the 
substances most formidable to insects, was presented 

* Certain apertures, g:cnerall; called Btit;niata, appear on 
csch aide of the body of ineettB, wliirh ni 
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pcceesively to all parts of the body of a bee, which 
aid not appear in the least affected, whether on ap- 
proacbing the thorax, abdomen, or stigmata of the 
thoras. 

2. We then took a very fine pencil, that it might 
reach every point of the head, and brought it near 
the antennie, the eyes, and protruded trunk of a 
bee, in the act of feeding, but in rain. It was other- 
wise on carrying it near the cavity of the mouth, 
above the insertion of the proboscis. At that instant 
the bee receded, left the honey, and beating its wings, 
while moving about in much agitation, it would have 
taken flight hod not the pencil been withdrawn. Hav- 
ing renewed its repaat, we resumed the application, 
always carrying the impreguated portion near the 
mouth. The bee now quitting the honey, fixed on 
the table, and fanned itself during some minutes. 
The organ of smelling, therefore, seems to reside in 
the mouth itself, or in the parts depending on it. 

Bees not occupied in feeding appeared more sensible 
of the odour of the turpentine. They were affected 
y it at a greater distance, and speedily took flight, 
Iphereas, when so engaged with the trunk immersed 
R honey, several parts of the body might be touched 
Y the pencil without their withdrawing. Were they 
absorbed by their greediness of the honey, and dis- 
tracted by its smell, or were tlieir organs less exposed ? 
This could be ascertained in two ways, either by co- 
vering all parts of the body with a varnish, and leaving 
the sensible organ free, or leaving the whole parts 
untouched excepting that wherein the sense was sup- 

^—posed to reside. 

H| The latter method appearing the more practicable 
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and decisive, we seized geveral bees and compelUog 
them to unfold the trunk, filled the mouth with floor 
paste. When this obatructioD waa dry enough tt> 
prevent them from divesting themfielves of it, thtj 
were released — none seemed to sufier any inconv^u- 
ence. They breathed and moved with the same laci- 
lity as their companions. Honey did not attract 
them — they neither approached It, nor were they af- 
fected, apparently, by odours otherwise offensive to 
them. Pencils were dipped in the oil of tuq>eDUDe 
and cloves, in ether, in fixed and volatile alkalis, and 
their points insinuated very near the mouth ; but the. 
odour of these fluids, which would have occasioned 
sodden shock to bees in their natural state, had 
sensible eflect on them. On the contrary, sei 
mounted on the impregnated pencils, and traversed 
them OS if unhurt ; therefore, they bad at ODce lost 
the sense of smelling, the site of which it appeared to 
us resided in the mouth. 

In the next place we wished to investigate how bOM 
were affected by different odours. 

Mineral acids and volatile alkali presented on s 
pencil to the opening of the mouth, made the same 
impression as the spirit of turpentine, but acted wift 
greater ener^. The effect of some other substances 
so decided. On onr presenting musk to bee* 
feeding before the entrance of their hive they ceasedi 
and dispersed a Httle, but without preci[ntat)on or 
beating their wings. We threw it pulverized on ft 
drop of honey, into which the bees thrust thtsr 
trunks, but as if by stealth, and keeping at as great t 
distance as possible. Had the drop not been 
with musk it would have disappeared 
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I, DOW it had suffered no sensible diminution in 
O quarter of an hour, althougli the bees bad often 
plunged their trunks amongst it. 

Experiments were made with substances which do 
not undergo any perceptible alteration ; for certain 

^odours vitiate tlie air without directly affecting tlie 

■ferves. 

^^ 3, Ponnded asaa-fcetida, whose odour is insupport- 

"libleto us, being mixed wth honey, and put at the 
entrance of a hive, did not seem to annoy the bees. 
They greedily absorbed all the honey in contact with 
the extraneous particles — they neither attempted to 
withdraw nor vibrated their wings, and of the mix- 
ture only the molecules of assa-fcetida at last remaiaed. 
4. I remarked that bees going out to the fields, and 
coming home, turned aside in the air to avoid passing 
immediately over a piece of camphor laid before the 
entrance of their hive. Some being attracted by 
honey on a card, I brought the camphor towards the 
mouth, while their trunks were immersed among it. 
All took flight, but after flying about some time in 
my cabinet they settled beside the honey. While 
absorbing it, I threw fragments of camphor on the 
Eurface ; they receded a tittle, still keeping the end of 
the trunk inserted, and we observed that at first they 
took only that which was not covnreJ with the cam- 
phor. One vibrated its wings as it fed, some agi- 
tated them seldom, and others not at all. J covered 
the honey entirely witii camphor, and at that instant 
all flew away. This card was carried to my hives, 
and pure honey also put within reach of the bees on 
— ther. The latter was soon discovered, and the 
ey consumed in a few minutes ; but an hour 
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elapsed before a BiDgle worker approached the c 
phorated card, when two resting on it, thrust t 
trunks into the edge of the drop of honey. Their 
number gradually augmented, and two hours after it 
was covered by them, the whole carried off, and only 
the camphor remained. 

These experiments prove, that if camphor be disa- 
greeable to bees, their repugnance is surmounted by 
the attraction of honey, and that there are odoars 
which repel them to a certain degree without vitlatii^ 
the air. 

It is shown by many experiments also, that the in- 
fluence of odours on the nervous system of bees is 
incomparably more active in a close veasel than in the 
open air. 

5. A bee having been satiated with honey was put 
under a receiver containing a small glass of spirit of 
wine, allowed to evaporate. Immediately endeavour- 
ing to escape, it incessantly vibrated its wings and 
sought an exit for an bj3ur. A constant tremor of the 
limbs, wings, and proboscis, then became perceptibl»— 
tlie insect, unable to stand, lay supine, and in tbii 
position advanced in a strange manner, using the four 
wings like oara or feet, and all the honey swallawetl 
before exposure to the effluvia of the spirit of ^ 
was disgorged. Immersion twice in cold water 
beneiidal to the bee, and vinegar seemed to revive 
but it soon perishcdi 

Window flies and wood lice were destroyed by 
same effluvia, however, a large spider did not a[ 
to l>e afieoted. 

6. Jt was curious to ascertain the impression 
the penetrating odour of the poison of bees would hai 
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on the animals themselves, therefore, the sting of 
oue, witli its numerous appendages, being extracted 
with pincers, was presented to workers in a tranquil 
state, before the entrance of their dwelling-. Emotion 
instantly spread among them — none fled away, but 
two or three darted against the sting, and one wrath- 
fully attacked ourselves. It was not the threatening 
apparatus of the experiment, however, which had irri- 
tated them, for, when the poison had coagulated on 
the point of the sling, and on its appendages, they 
seemed insensibie of its presence, and it might be of- 
fered with Impunity. It is the odour of the poison 
alone that enrages them. Having put some bees into 
a glass tube, dose at only one end, we rendered them 
half torpid, in order to prevent their escape by the 
other. They were gradually revived by the heat of 
the Bun, and then irritated with the beard of an ear of 
barley. All protruded the sting, on the extremity of 
which appeared di'ops of poison. 

Their first symptoms of life, therefore, were at- 
tended by demonstrations of anger ; and I doubt not, 
had they been at liberty, they would have pierced 
each other or flown on the observer. But they were 
retained in the tube. 

I took them out one by oue with pincers, and con- 
fined them in a receiver, that my experiment might 
not be disturbed. The poison darted against the in- 
side of the tube had left an unpleasant smell. When 
the bees became sensible of this, from my presenting 
the open extremity to groups before their hive, they 
were agitated, but their agitation was not the result 

EBar, for they testified anger in the same way on as 
former trial. 
. 



Thus, certain odours not only act physically, 1 



have an ipfluence on the inclin 



B of these ii 

and here there doubtless commeDCCE a. particular cbn 
of senaations eluding our researches, and of which we 
can form but a confused conceptioD. What a variety 
of impressioDB are produced by smell on dogs of the 
chase I 

In accounting for the conduct of insects under spe- 
cial circumstances, the influence of different Eeneatioas, 
modifying their habits at the moment, must be appre- 
ciated. 

Dees are impelled to flight by too high a tempera- 
ture, or repulsive odours. But if invited by »ome 
other cause, as the attraction of honey, to remain, 
they know to preserve their present enjoyments, ami 
shelter themselves from disagreeable sensations, by 
agitating the air. Retained in their hive by all tbe 
attractions which Nature haa there combined for tliem, 
and unable to withdraw from tbe surrouuding mephi- 
tic gas, without abandoning their young together wilS 
Iheir stores, they have recourse to ventilation for ny 
newal of tbe air. To what can we ascribe the g 
ral tranquillity, when a few individuals are occupied 
obtaining a salubrious atmosphere ? We cannot q 
pose only a portion of them aftbcted by a c 
has no operation on the greater number. When tl 
was not renewed in the manner desirable, bowe^ 
we have seen all vibrating their wings at o 
this never occurs in the natural state, when tbe mImv 
tions of a few are sufficient for ventilation. 

Some insects of the same species are more inmie* 
diately affected tban otliers by the same cause, which 
may ensue from circumstances or their occupatioiu- 
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Therefore, after the air has been rendered of sufficient 
salubrity by a certain number of ventilators, the rest. 
Dot experiencing the sensation of its impurity to an 
equal extent, abstain from vibrating their wings, and 
jrield to more urgent pursuits. Should the number of 
ventilating bees be suddenly reduced, the workers 
first experiencing the alteration of the air will begin 
to vibrate, and their number will augment, until their 
united exertions restore to this element the degree of 
purity essentisd to respiration. 

Such we conceive is the mode of establishing the 
perpetual series of ventilating bees, for no communi- 
cation is observed between them. 

This h3rpothesis presumes an organization suffi- 
ciently delicate to detect the smaUest alteration of the 
respired fluid, ^which may lose many degrees of its 
purity before we are aware of it, though proving very 
noxious to us* 



CHAPTER III. 



IIE3EARCBE3 ON THE USE OF THE AMTEKK2 IK ft 
COMPLICATED OPERATIONS OF BKEB. 

We have examined the general relatioo of the » 
of beea to objects of immediate utility. But it isj 
tremely probable that the sphere of their activity u 
not restrictfd to distinguishing odours and the sub- 
staDces these insects have to collect. The art of pro- 
curing their materials and putting them in nperatioD, 
is only one branch of the history of bees. Their cou- 
duct as a great society) whose prosperity depends on 
variable elements, should offer civil connections, so to 
speak, between all its members. 

As their senses undoubtedly must have a large 
share in the operations resulting from this state of 
tilings, it is important to inquire what influence si 
be ascribed to them when instinct seems adapte 
the most complicated circumstances. 

One of the facts which appears the most deserwB 
of meditation and research, is the formation of a que*n 
in a hive that has lost its own. Whether the work« 
be eontident or not of attaining its purpose, by c 
ing tlie food and form of tlie cell destined for a n 
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^Hpn*!!!, its conduct certainly diaplays a refinement of 
^TOstinct, of which we could not believe an insect 
capable. 

In given circiim stances, though very rarely, the 
colony runs the haaard of destruction by losing its 
queen. The precautions of the bees avert this disas- 
ter. But how are they invited to it? How can the 
absence of the queen guide theni to so complex and 
remarkable a proceeding, as choosing larvK of that 
age which will admit of what is to be accomplished ? 
Did the absence of the queen alone produce these 
effects, we should observe new cells constructed im- 
mediately after her disappearance. But the bees do 
not seem to miss her ; the works of every kind ad- 
vance i order and tranquillity are uninterrupted j nor 
ia it until an hour from her departure that disquiet 
testifies itself among the workers, when they hurriedly 
traverse the hive, luid are no longer engrossed by care 
of the young. Yet the first symptoms of agitation 
are not felt every where at once. They originate on 
a single portion of the combs — the disturbed bees 
soon quit their little circle, and meeting their com- 
panions, the autennse are reciprocally crossed, and 
they slightly strike them. Those receiving the bloT 
of the antennie become agitated in their turn, and 
carry trouble and confusion to other places — the dis- 
order augmenting in rapid progression, gains the op- 
posite side of the comb, and is at length disseminated 
throughout the colony. Then are the workers seen 
running over the combs, rushing against each other, 
and impetuously hurrying towards the outlets of the 

E. From thence they disperse themselves around. 
y return and depart repeatedly ; the buzzing is 
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3 continues, however, 
three hours, seldom four or five, but never loDger. 

What is the source of Much an efTervescence P Hotf 
do the btes gradually recover their natural statCi 
resume an interest in all that seemed to have beci 
indifferent to tbem? How are they recalled spoi 
neously to their young, which for some hours 
had abandoned ? And whence is their inducemeoj 
afterwards to visit the larvse of different ages, to se- 
lect from among them some to be reared as qaeetts " 

In twenly-four hours subsequent to the di 
of the common mother, we see that the bees 
been labouring to repair her loss. The cells occd] 
by the favoured larvee are always of the sm^« 
diameter ; their form has not yet been altered, but 
they are already distinguished by the quantity of paste 
in them, which infinitely exceeds the portion devoted 
to the larvffi of workers. It follows that, by this ~ 
fusion, instead of being lodged at the bottom of 
cells, they are now brought very near the oril 
Probably it is to give these larvje an elevated position 
that the bees accumulate the paste behind them ; and 
it is proved not to be for food, by our finding il entire 
when the worm has descended into the pyramidal 
prolongation by which the workers terminate their 

We, therefore, know what larvee are destined fs 
queens by the aspect of the cells occupied by 
even previous to their enlargement and alteratioi 
shape, and by attending to this, we discover eo^j, 
the end of twenty-four hours, whether die 
resolved to repair the loss of their queen. 
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P<!ii whatever maniter they ascertain her removal, it is 
Jvidently known to all within an hour ; they feel them- 
selves in a distressing condition, and seek for the ob- 
ject of their solicitude. It may be asked, Whether 
it is by means of smell, touch, or any unknown sense, 
or whether from the bees communicating with each 
other by representative signs? Experiment might 
disclose the fact. 

I divided a hive into two portions by means of a 
grating, executing the operation with such expedition 
and delicacy, that the smallest agitation was impercep- 
tible, nor was a single bee injured. The bars of the 
grating admitted the free circulation of air, but were 
" too close for the reciprocal passage of the bees. I did 
not know which half contained the queen, but the tu- 
mult and buzzing in No. 1 soon assured me that she 
was in the other. No. 2, where quietness and tranquillity 
prevailed. Still preserving the circulation of the air, 
I closed the entrance of both, that the bees, seeking 
for their queen, should not find her. In two hours 
they calmed, and the wonted order was restored in all 
respects. 

On the fourteenth (day of the month that this ex- 
periment was made) we saw the commencement of 
three royal cells in No. 1. The entrance of botli 
halves was opened on the fifteenth ; the bees went out 
to forage, and on their return we observed that they 
kept to their respective hives without intermixing. 
Two queens were observed dead at the entrance of No. 
1 on the twenty'fourth ; and, in examining the combs, 
we found her that had killed them. She left the hive 

Ethe thirtieth, was fecundated, and from thencefor- 
d the prosperity of the colony waa ensured. 
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The apertureB in the division between 
allowed the communication of the bees of 
this queen, by means of smelling, hearing, or any on- 
known sense. They were separated by an inteiral not 
exceeding a third or a fourth part of an inch, which they 
could not pass; yet the same bees became agitat- 
ed ; they constructed royal cells, and reared yoaag 
queens ; — therefore they conducted themselves just as 
if their queen bad been truly carried away, and lost to 
them for ever. 

This observation proves tliat it was neither from 
sight, hearing, nor smell, that the bees were sensible 
of the presence of their queen, and that the ud of an> 
other sense' was interposed. The division inserted 
between the halves of the hive having deprived them 
of nothing but contact with her, was it not very pro- 
bable that her presence had to be learned by touching 
her with the antennee ? It is by means of these o 
that bees gain the knowledge of their combs, 
young, their companions, and also of their queen, 
communicated by the sense of feeling. 

To be satisfied on the point, a frame 
from one of my glass hives, and replaced by a box of 
the same dimensions, covered within by a grating, 
which allowed transmission of the antenne, but too 
small for the heads of the bees. A moveable glass 
frame closed the other side. 

Waidng until the queen placed herself on the front 
of a comb in view, we opened the frame, and took her 
from amidst her companions without alarming them. 
She was immediately confined in the glass box destined 
to receive her ; but that she might not suffer too much 
from a situation so diSerent from what she had been 
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•customed to, some bees of the same hive were iotro- 

Lced along with her, from which she esperiencml the 
wonted attentions. 

We remarked from the first, that the distress eom- 
monl; following the departure of a queen was not ma- 
nifested on this occasion. Every thing remained in 
order ; the bees did not forsake their brood during a 
single moment ; their labours were uninterrupted ; nor 
did we see the ruclimeats of any royal celb forty-eight 
hours afterwards on opening the hive. No arrange- 
ments had been made for obtaining another queen. 
Thus, all the bees knew that they had no need to re- 
her, that she was not lost ; neither did they 
ler as a stranger on being restoreJ, they seemed 

recognise her immediateiy. She soon began to lay 
amidst the surrounding circle of workers. 

The means of communicating with this queen, which 
the bees adopted during her seclusion, were very sin- 
gular. An iniinite number of antennse thrust through 
the grating, and turning in aU directions, plainly indi- 
cated that they were occupied with her. She acknow- 
ledged the iuterest which was taken in the most de- 
cided manner, by always remaining fixed on the 
grating, and crossing her antemite with those so evi- 
dently employed in ascertaining her presence. The 
bees attempted to pull her through to themselves, for 
her legs were seized and firmly held by theirs passing 
to the other side. Their trunks, likewise, were ob- 
served to be introduced to the queen's division ; and 
while a captive, she was fed by her subjects &om 
within the hive. 

How can we doubt, after this experiment, that the 
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workers and the queen preserved a communicatioD by 
the mutual touch of the antenns ; but knowing she 
was 80 near, the latter felt that there was no nece 
for providing themselves with another. 

To prove that it is not by smell that bees are 
sible of her presence, I put the (]ueen of one of 117 
leaf hives into a. bos with a double grating, too dis- 
tant for the operation of the antennffi. We had fore- 
seen the result. After remaining calm an hour, the 
bees became agitated ; they abandoned their labours, 
and forsook their young ; left the hive, and returned j 
but in two or three hours tranquillity was restored. 
Next morning we recognised the rudiments of eight 
or ten royal cells, which had been commenced since 
the preceding evening. This proved to demonstra- 
tion that the bees had believed their queen lost, though 
she resided among thfin. Her emanations, therefore, 
were not sufficient to undeceive them, and they re- 
quired actual contact with her to be assured of her 
presence. As every bee cannot be in all parts of the 
hive, we must admit likewise that they mutually com. 
municate their disquiet, and that they labour in com- 
mon to repair their loss. M 

Perhaps the experiments made on the antenneafl 
the queen will be recollected : — That the arnputatiiHIiV 
one did not affect her instinct, but if both were cut 
off near the root, that these beings so privil^ed, these 
mothers so much the object of consideration, lost alt thor 
influence — even the instinct of maternity disappeared ; 
their eggs were not deposited in cells ; their mutual ani- 
mosities also were forgot ; they passed close together 
without recognising each other, and the workers 
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selvea seemed to participate in their difTerence, els if 
notting eitcept the agitation of the queen rendered them 
aware of danger to their colon}'. 

We ani|iutated the antennie of two hundred miiles 
and three hundred workers. The latter being releas- 
ed, speedily revisited the hive ; but we observed that 
tJiey did not ascend the combs as usual, that they do 
longer shared in the common operations, and pertina- 
ciously remaned below where some light was admitted 
from the entrance. This proved their sole attraction. 
They soon departed to return no more. 

The same effects were produced on the males. They 
likewise retreated to their habitations, but now they 
could not find the internal passages, and they rushed 
towards the side where an open shutter admitted the 
light, there finding an exit. Some were seen requir- 
ing honey from the workers, but in vain ; they could 
no longer guide the proboscis ; it was directed blindly 
towards the head or the thorax, therefore they obtain- 
ed no relief. On excluding the light, they hurried 
oat of the hive though it was sis o'clock, when no 
males left the others. Thus their departure must be 
ascribed to the loss of that sense which is employed to 
guide them in the dark. 

As the amputation of only one of the antennie had 
perceptible effect on the instinct of queens, neither 
a similar mutilation any influence on that of males 
workers. Privation of a small portion of these 
organs did not impair their faculty of recognising ob- 
jects, for they remained in the hive and pursued their 
wonted labours. Therefore, the conduct of bees de- 
ed of the antenme cannot be ascribed to pain ; it 
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ensues from their incapacity to guide tliemaelves 
communicate with other members of the colony. 

My ooiijectures are supported by the use to w! 
bees, particularly in the night, apply the antenni 
Let U8 follow their operations by 
they keep watch at the opening of the hive, to previ 
the intrusion of moths then on the wing, and we shall 
be convinced of the fact. It is curious to obserre 
how artfully the moth knows to prnfit to the disadvan- 
tage of the bees, which require much light for seeing 
objects, and the precautions taken by the latter in 
connoitring and expelling so dangerous an ene 
Like vigilant centinels they patrole around their 
bitation, with their antennie stretched out straight 
fore them, or turning to right and left- 
moth if it cannot escape their contact. It tries 
glide along between the guards, carefully avoidii 
their flexible organs, as if aware that its safety 
pended on its caution. 

We have not affirmed that bees possess the sense of 
hearing ; yet we sliall avow that we have been tempted 
to believe it so. Frequently we hear an abrupt agi- 
tated sound among those watching the entrance cpf tfce 
hive during the night ; but if a stranger insect, or any 
eoemy happens to touch their antenns, the guard 
roused, the sound assumes a different character 
that produced by the bees while buzzing or in flig! 
and the enemy is assailed by several workers from t1 
interior. 

Should we strike the board of a hive, the bees eoOD 
put their wings in motion ; but on breathing through 
a cleft of their habitation, 
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means of their wings, produce sharp and interrupted 
sounds ; and then other workers are observed in agi- 
tation, and directing themselves from the side where 
the mr has entered. 

These facts seem to correspond with the sound 
emitted by queens, in leading us to admit a sense in 
bees analagous to hearing. Yet it must be remarked 
that they receive no impression from sounds wliich 
are not relative to their instinct. The.y do not seem 
to be aiFected by thunder or the report of fire-arms. 
Thus, if the sense of hearing does subsist among 
them, it is differently modified from the same sense 
among beings of a liigher order. 

We shall restrict ourselves to observing, that cer- 
tain souuds produced by bees apparently serve as a 
signal to their corapaniona, and are followed by regular 
consequences. They may be additional means of com- 
munication to those afforded by the antennje. 

There is nothing repugnant to our conceiving the 
subsistence of a language among beings whose instinct 
is so enlarged as that of bees, whose conduct is com- 
pounded of a thousand proceedings, and which, com- 
bined in great numbers, cannot share their respective 
labours, or aid each other suitably, without the means 
of mutual communication. The like observation ap- 
plies to all insects dwelling in society, as well as those 
large animals regulated by the same conditions. 




CHAPTER IV. 



I 



Olf THE REaprajLTtON O? BXES. 

Ti£E pcBpiration of ingecta accumulated together in a 
confined epace, where the air can be renewed witb 
difficulty, offers a new problem to the natoraiitL 
Sndi U the case with regard to bees. Their hive. 
whose dimensions do not exceed one or two cubic 
feet, contains a multitude of individuals, all animated, 
active, and laborious. Its entrance, which is con- 
Btantly very restricted, and often obstructed, by crowd* 
of bees departing and arriving during the heats of 
summer, is the only opening admitting the air, 
suffices for their exigencies. The hive, besides 
internally plastered over with was and propolis by' 
inbabitants themselves, and closed up with Itme from 
without by the cultivator, has none of the conditioDi 
necessary for preserving a current of natural air. 

If a lighted taper be placed in a vessel of eiinal 
pacity as a hive with an aperture larger 
than its entrance, the flame grotrs pale in 
nutes, then burns bluish, and is extinguIsheiL 
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lie same situation would soon expire, yet how 

V the bees survive in their dwelling? 

, Abticle I. Proofi of Respiration. — Experiment 
in the receiver of an air pump were not af- 
ted by ttte first strokes of the piston ; but when 
', mercury sunk to a quarter of an inch above the 
lerel of the cistern, they fell down motionless. Ex- 
posure to the open air revived them. 

2. I took three empty flagons, each capable of hold- 
ing 16 ounces of water, and introduced 250 workers 
into tlie first, the saiue number into the second, and 
ISO males into the third. The first and last wero 
shut close, the second only restrained the cfcape of 
the bees, that they might serve for comparison. In a 
quarter of an hour the workers in the close vessel be- 
gan to testify signs of uneasiness ; their rings contract- 
ed and dilated with greater rapidity ; tltey perspired 
copiously and seemed strongly affected, because they 
licked the humid aides of their vesseL In another 
quarter of an hour, a cluster, which had formed around 
a bit of straw, suddenly separated, and each of the 
bees fell to the bottom of the vessel, incapable of ris- 
ing. All became asphyxiated in three quarters of an 
hoar I nevertheless, when removed and exposed to 
the air, they recovered. The males were afEected 
more fatally, for none survived, but the bees in the 
vessel admitting the air did not suffer. We found the 
air of the others greatly altered — the oxygen gas was 
most totally consumtd, and bees now introduced in- 

9 it perished, 

, 3, 4. Experiment demonstrated, that a new supply 

f oxygen gas restored the asphyxiated bees. When 



this gas was pure, some of them put among it lin 
eight times as long as in common air, but all weltl 
dgas. 
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suffocated by its conversion into 

5, 6, 7. Bees became insensible instantly 
bonic acid gas obtained from chalk, though tbty 
quickly revived in the open air : but they perisl 
instantly and irrecovembly in thut obtained from.' 
mixture of aulphur and iron tilings, and the same 
ceedcd in hydrogen gas obtained from zinc. 

6, 9- Bees had expired in an hour in a mixture 
three parts of hydrogen gas and one of vit 
whole volume of both equalling that of six 
water. They perished as instantaneously in an at- 
mosphere composed of three parts of azotic gu 
Jrom sulphur and iron filings moistened, and one of 

10. To ascertain the effect of vitiated air on tUeM 
insects in a torpid state, we surrounded a receiver con- 
taining them with pounded ice. The thermometer 
fell from 65 deg,, the temperature of the atmosphere^ 
to 4,5 deg., when their torpidity commenced. Being 
transferred into tubes full of the gas, which had been 
so fatal to those of the preceding experiment, ajidkept 
among it three hours, they revived afterwarda by &e 
heat of the hand. It is not contact of the mepliilia 
gas, therefore, but its introduction into the n 
organs, that is fatal. 

11, 12, 13. The result of e: 
larvEB, and nymphs of bees was similar, proving ti 
consumption of oxygen and the formation of carbonic 
acid gas. The larva consumed more than the eggs, 
and less than the nymphs, but the lost aloue perisi 
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irvm resisted the pernicious influence of carbonic 
__ i gsD better, during aome seconds, than adult bees 
Youid have done. Nympha died almost inatantly. 

14. Eggs put in air vitiated by the respiration of 
bees, lost the faculty of evolution ; but larvas and 
nymphs rendered torpid endured exposure to delete- 
rious gases several hours without inconvenience. 

The respiration of bees at an early age was thus 
proved to be regulated by the same laws as tliat of 
adults, as was to be expected from Swammerdam hav- 
ing observed three pair of stigmata on tbe thorax and 
seven on the abdomen of nymphs. But I consider it 
of some importance to ascertain whether these organs 
are preserved in the adult insect. The wonted me- 
thod of immersion was employed ; and to avoid any 
complicatioD which raiglit ensue from toi-pidity, the 
water was slightly heated, 

15, 16, 17. When only the head of a bee was 
plunged in mercury, or in water, it did not seem to 
snffei", but if the head alone remained out of the fluid 
the insect displayed its trunk, and soon became as- 
phyxiated ; if the head and thorax were immersed, 
leaving the abdomen free, the bee struggled a few se- 
oonds and quickly died. 

1 8. The orifices of the respiratory organs being ap- 
parently in the thoras, it was left free, while the head 
and abdomen were immersed. A bee supported the 
experiment very patiently, and took flight when re- 
leased. 

19, 20. The action of the stigmata can be best ob- 
served by the suffocation of bees in water. Four air 

^Jjabbles then become conspicuous — two between the 
^■Mgin of the neck and tlie root of the wings, a 
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third on the neck at the origin of the probo 



and the fourth ■ 



the opposite extremity 
thorax, close to the pedicle uniting it with ti 
rnen. The bee seems to have some power in theii re- 
tention, as they do not rise to the surface of the wa- 
ter, until acquiring sufficient size to overcome the re- 
sistance of inspiration, or adherence to the sides of tin 
cavities. By the last two bubbles, the exiKtence of stig- 
mata, which Swammerdom overlooked, is indicated. 
As other experiments showed that one oriiiee remiun- 
ing free is sufficient for carrying on respiration, sotiK 
internal communication must subsist between the stig- 

21. We ascertained from the precipitation of 
from lime water by air bubbles -escaping from 
body of bees, that the formation of the carbonic 
gas is chiefly owing to their respiration. 

Article II. On the air of khies. — Experimeait i- 
It could not be supposed that the atmosphere snr- 
rounding 25,000 or 30,000 bees, or sometimes mor^ 
preserved a sufficient degree of purity for their re- 
spiration. Yet, to prove it, we prepared a large tubu- 
lar receiver for a hive ; and after lodging a swonn 
there, allowed time for constructing some combs, lliat 
the condition of the bees might be assimilated to their 
ordinary state. In one espcriment, the air of the re- 
ceiver, taken at different times of the day, proved 
nearly as pure as atmospheric air, and equally so in 
another. We found, besides, that wax and (wllen 
rather vitiated its purity. 

2. If tlie bees had any sources of vital air in their 
hive, capable of supporting their 
be iodifferent whether the entrance were close 
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Therefore, while great activity prevailed, and their 
buzzing in the receiver was audible at the distance of 
ten paces, I shut up the entrance at three o'clock on a 
rMny day, when the whole bees were collected within, 
In 3 quarter of an hour they began to testify some 
uneasiness, for, until that time, they seemed uncon- 
scious of their imprisonment. But their labours were 
now suspended, and the hive assumed quite a different 
aspect — all the bees, those covering the surface of the 
combs, as well as those clustering together, quitted 
their atationa, and vibrated their wings in great agita- 
tion. This ferment continued about ton minutes, 
when the motion of the wings gradually relaxed, and 
became less incessant At 37 minutes past three, 
the workers had lost their strength — tbey could not 
cling by the legs, and speedily fell down. The num- 
ber of falling bees always augmented, until thousands 
strewed the board of the hive. Not one remained in 
the combs, and three minutes later the whole colony 
was suffocated. The hive cooled suddenly, the ther- 
mometer in it sinking from 95 degrees to the tempera- 
ture of the atmosphere. In hopes that the admission 
f purer air would restore heat and animation, we 
lened a stopcock adapted to the hive, and also its 
otrance. The effects of the current introduced were 
inequivocal. In a few minutes the bees were in a 
conditiou to respire, the rings of the abdomen began 
to play, the vibration of their wings commenced 
simultaneously — a very remarkable fact, which we 
had previously remarked al the moment privation of 
the external air had been felt. The bees in a short 
^^lime re-ascended their combs, the temperature rose 
Kip the degree which these insects know to preserve 
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habitually, and in 
in th<'ir dweiliiig. 

Undoubted evidence was thus obtained that boM 
have no sulratitute in their hive for external air. 

Article IU. Reaearckea on the mode ofrtnemng 
the air in hives. — While investigating all the &cidttei 
of bees themaelves, which might effect renewal of tiie 
internal air, we were struck with the vibration of the 
wings. We suspected that, having sufficient acti( 
to produce the continual buzzing heard withioi 
might be for the purpose of displacing the 
hy respiration. 

During fine weather, a certain number of I»ee< 
ways appear before the entrance of tlie hive occnined 
in this manner, but still more are found to be engaged 
in ventilating the interior. The ordinary place of 
ventilation is on the board— those outside of the ai> 
trance have their heads turned in towards it, tltoM 
within have them turned in the opposite directioi). 

We may atKrm, that they arrange themselvei re- 
gularly to ventilate more at ease. Thus thej form 
files, terminating at the entrance of the hive, and 
sometimes disposed like so many diverging raya. But 
this order is not uniform. Probably it is owi^ lo 
the necessity for the ventilating bees giving way to 
those going and coming, whose rapid course oomptit 
them to range themselves in a file, to avoid bang hxat 
or thrown over every instant. 

Sometimes above twenty bees ventilate at the bd- 
tom of a hive, at other times their number is mon 
circumscribed, and their employment of varions diur^ 
tion. We have seen them engaged in it di 
twenty-five minutes, only taking breath, as it 
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! shortest interruption of the vibration. On 
isiDg, they are succeeded by others, so that there 
ver is any intermission of the buzzing in a populous 

If under the necessity of ventilating during winter, 
near the centre of the raass then united towards the 
top of their dwelling, doubtless the bees perform this 
important function among the vacuities of the itregu- 
lap combs, where there is room for their wings to ex- 
Wmd, as at least half an inch is requisite for thera to 
bay freely, 

,, Is ventilation as essential to bees intlielr natural state, 
when inhabiting hollow trees or the more spacious 
cavities of rocks, as in their domesticated condition? 
In imitation of such situations, we lodged a swarm in 
a glass hive, five feet high, which on all sides exposed 
their pjramidal cluster suspended from the combs 
above. A common entrance was made at the bottom. 
We observed that very few were occupied here in 
fanning themselves — it was always on the side of the 
same quarter where the greatest numbers of the swarm 
bad accumulated, they kept at a little distance from 

ifa other, and in the way of those returning from the 



I The ventilation of the bees, or the buzzing which 
denotes it, seems to me more active during winter 
than at any other time. It was easy to prove that this 
operation established a current of air, for anemome- 
ters of light paper or cotton, hung by a thread, were 
impelled towards the entrance, and repelled from it 
■with equal rapidity. The action on them never was 
^^ entirely interrupted, and its force appeared propor- 
^bSonal to the number of bees fanning themselves. 
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If some cultivators shut up the entrance of tl 
hivea in winter without prqudice to the bees, it n 
be eonsidered that the air will penetrate, nerertheksi^ 
through tlie straw composing them. I confided aa 
experiment on tbia head to Burnens, then at a distance 
from me, who eommunicated the result in a letter, 
dated Oulens, 3d Feb. 1797. Having ctoeed down a 
very populous straw hive fast on its board, he t 
that a piece of the finest paper, suspended by a hi 
before the entranoe, oscillated above a 
perpendicular line. He poured liquid honey tl 
an opening in the top, when a buziting a 
and thfi tumult increasing within, several bees depsi^ 
ed. The oscillations now became stronger and morB 
frequent. His experimcnta were made at three o'clock, 
the Eun shining bright, and the thermometer ia the 
shade standing at 44 degrees. 

AttTici.E IV. Proofs from an artificiai ventilator. 
— Although the purpose of ventilation is evident from 
the preceding experiments, M. Senebier advised me 
to ohtain a similar etfect from an artificial ventilator. 
Mr Schwepp, who ia both an expert niecbanic, awl 
an ingenious naturalist, aided me in constructing ■ 
small windmill, with eighteen tin vanes, put into a 
box, on the top of which a kirge cylindrical vessel 
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Experiment 1, 2. An aperture representing 
tntrasce of a hive was left free, but a taper in 
vessel was extinguished in eight minutes, thoughl 
capacity was equivalent to 3228 inches. 
aperture, therefore, does not promote the renevn 
air, unless it be agitated from some external c 

3- Fresh air was restored, and a taper introdw 



BEES. 215 

when the ventilator being put in action, eeveral ane- 
mameters, suspended before the entrance, proved the 
establishment of two currenta. Duiing the whole 
course of the experiment, which may be prolonged 
indefinitely, the brilliancy of the light remained uiuli- 
minished. A thermometei', at the bottom of the appa- 
ratus, stood at 122 degrees; the temperature in the 
receiver above evidently was higher. 

4. Wishing to try whether my ventilator would 
correct the vitiation of the air by two tapers, I found 
that they burnt fifteen minutes, and tliat both went 
out at once. In another esperiinenf, when the ven- 
^ator was still, they were extinguished in three mi- 
nutes. 

5. Contrary to our expectations, a more powerful 
current of air was not obtained by multiplytog the 
{qterturefl. 

These esperimenta, showing that the air can be re- 
newed in a vessel with apertures on only one side, 
when it is displaced by a meciianical cause, seem to 
confirm our conjectures regarding the ventilation 
which bees can produce in their hive. 

Abticlk V. Immediate source of ventilation. — In 
striking the air ivith their wings, bees know little of 
the real object attained. Perhaps some inclination or 
some verj' simple necessity induces them to put 
organs in motion, apparently bestowed on them only 
fiir flight. Doubtless it is to relieve an immediate 
sensation, for we caimot grant them the same know- 
ledge that would induce us to act after a relative man- 
oer. Nevertheless, it is curious to learn those pro- 

Ipensities, however gross, by means of which Nature 
enables them to accomplish an object. 
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Tlie bees fanning tliemselTos for coolness may be 
one immediate cauae of ventiktion. We remurbe)! 
that the rays of the sun, having darted on combs co- 
vered with bees, from opening (he shutter of a glau 
hive, those in the shade remained in tranquillity, while 
those sensible of the beat began buzzing. Likewise, 
the bees of clusters formed before the hive, in sum- 
mer, fan themselves vigorously if incommoded by 
the heat of the sun; but the ventilation ceases Oh 
shading part of the clustera, though it continues H 
the rest. fl 

The same may be observed In humble bees, M 
ooalogous genus. Those kept with their nest io ■ 
window, peaceable in general, began to be very noiiy 
as the rays of the sun fell on the box containing them 
— all vibrated their wings and buzzed loudly. Some- 
times, also, we hear this sound in the nests of wa^ 
and hornets. Thus it appears certain that it is heat 
which induces bees and other insects to fan themselves. 
But it is singular that they ventilate, likewise, dtir> 
ing the cold of winter, when heat may be only a se- 
condary cause. 

We found that the influence of obno\iou3 c 
led them to fan themselves. Having separated 
bees from their hive by the attraction of honey, 
brought cotton, dipped in spirit of wine, near llie 
head. Its effects could not be mistaken — they dis* 
persed, agitating their wings, and then drew together 
again to resume their repast. When completely en- 
gaged the experiment was repeated, and they dn* 
persed anew, but without retracting the proboscis en- 
tirely — they were satisfied with vibrating the w: 
and continued feeding. 
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When too much affected by disagreeable sensations, 
they precipitately withdrew, and took flight. Fre- 
quently a bee turned away from the honey, and began 
to fan itself, until the sensation or its cause were by 
this means abated, and then returned to feed. 

Such experiments never are more successful than 
at the entrance of the hive ; because the bees retained 
by the united attraction of honey and their home, are 
less disposed to retreat from external impressions. 
Humble bees adopt the same method of dispelling 
pernicious odours. But what is very remarkable, and 
may partly show the importance of vibrating the 
wings, neither their males nor those of domestic bees, 
though very sensible of similar emanations, know to 
protect themselves, like the workers, against them. 

Ventilation, therefore, is one of the industrial oper- 
ations peculiar to the workers. 

The Author of Nature, in assigning a dwelling to 
these insects where the air can liardly penetrate, be- 
stows the means of averting the fatal effects which 
might result from the vitiation of their atmosphere. 
Perhaps the bee is the only creature entrusted with so 
important a function, and which indicates, thus to 
speak, such delicacy in its organization. 

An indirect consequence of ventilation is the ele- 
vated temperature of the hive, preserved by the bees 
without any exertion, and resulting, like the heat of 
all animals, from their respiration. This, which one 
author gratuitously ascribes to the fermentation of 
the honey, certainly is derived from the accumulation 
of a great many bees in the same place. It is so es- 
sential to them and their young, that it ought to be 
independent of the temperature of the atmosphere. 
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The existence of bees thus depends in more than one 
point on the constancy of ventilation. Yet while 
called on to execute so many different labours^ each 
member of the colony cannot be occupied, on its own 
account, with the care of preserving the air at the ne- 
cessary degree of purity. This function being exer- 
cised by a few individuals alternately, does not abridge 
the other branches of industry indispensable. 

Thus the condition of bees admitting of their ful- 
filling by turns the different functions imposed on the 
whole society, corresponds to the beneficent views of 
the Creator, and supplies the place of the arrange- 
ments which we ourselves would make for our own 
advantage. 



CHAPTER V. 
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Among the labours of innects, those which concern 
the defence of their habitations are not the least de- 
serving the attention of man, who is so often called on 
tofortify himself against the enterprises of his enemies. 
It is here that Nature unfolds the mast unexpected re- 
sources, where she admits of the greatest latitude ; for 
the chances of war are the object of one of those gene- 
ral laws concurring to the preservation of universal 
order. Without the alternatives of success and re- 
verse, how could an equilibrium be maintained ? One 
species endowed with superior strength would annihi- 
late another. Nevertheless the most timid have sub- 
sisted since the origin of things — their tactics, their 
industry, their fecundity, or other circumstances pecu- 
liar to their kind, have enabled them to escape that 
extinction which seems to menace them. 

Among bees, as with the greater part of their class, 
the ordinary means of resistance are those poisoned 
weapons with which they wound their enemies. The 
fete of war would be more in their favour, were not 
several of their antagonists armed stiil better than 
themselves — if others had not the art of shunning their 
e by sheltering themselves under a covering — 

i were there not also some which can profit, by the 
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weakness of an ill-peopled hive, to gain a surreptitio 
introduction into it. 

Wasps, hornets, tbe larvae of moths, and mice, have 
been known from all antiquity by their ravages among 
liives ; and having nothiog to add to what is generally 
said respecting them, I shall confine myself to point- 
ing out a new enemy of bees, 

Towards the close of summer, after having stored 
np part of their collections, we sometlmea hear a sat* 
prieiDg noise in their habitations. A multitude of 
workers depart through the night, and lose themselvM 
in the air : the tumult fi-equeutly continues durii^ 
several hours, and on examining into the consequences 
of so great an agitation in the morning, we find num- 
bers dead before the hive. For the most part, tbe 
honey is observed to be exhausted, and occasionally 
the liive is quite deserted. 

In the year 1804, many of my neighbouring radtU 
vators came to consult me on an occurrence of this 
nature. But I could give them no explanations ; not- 
withstanding my long practice in studying bees, I 
never had seen any thing similar. 

On visiting the scene, I found the pher 
subsisting, and that it hod been very accurately d 
scribed i but it was assigned to the introdaction ^ 
bats into the hives^ wluch I had dilficultyin credit! 
These creatures are satisfied with seizing dm 
insects in their flight, which are never wanting ii 
mer. They do not feed on honey ; why, therefor^ 
should they attack bees in their habitations, for tbe 
purpose of pillaging their stores? 

However, it might be some other animal. 
fore, having put my peoj>le in ambush, they i 
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;ht me intelligence, not of bats indeed, but of the 
X atropos, or death's bead, a large moth flying in 
numbers about the hives ; and one was caught at the 
moment of attempting to penetrate a Live among the 
least populous, where it evidently designed living at 
the expense of the bees. 

From all quarters I had information of similar 
ravages committed by bats, as supposed. Cultivators, 
who expeeled a plentiful harvest, found their hives as 
light as in the flrat days of spring — though recently 
well provisioned, they were now reduced to the weight 
of wax. 

tAt length, the gigantic moth which had occasioned 
lie desertion of the bees was surprised in several 
ives. 
•Such reiterated proofs were requisite to persuade 
le that a butterfly, an insect wanting a sting, unpro- 
ided with any shield or other means of defence, could 
Uitend victoriously against thousands of bees ; 
this year they were bo common, that it was easy to be 
convinced of the fact. 

As the enterprises of the sphinx constantly became 
more fetal to the bees, we resolved to prevent its ai 
cess by contracting the entrance of the hive by a kind 
of grating, large enough to admit none but its proper 
tenants. This plan hud complete success — quiet was 
restored, and the devastation ceased. 

The same precautions had not been universally 
token ; but we observed that the bees, left to them- 
selves, had provided for their own security. Without 
any foreign aid, they liad barricaded themselvea, by 
means of a thick wall of propolis and wax, rising be- 
hind the entrance of the hive, sometimes in the 
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trance itself, and completely obstructing it, but p^M 
trated by passages for one or two workers at a ti 

The operations of man and of the insect bad col 
pletely coincided. 

The works wliich the bees had established wered 
very various formation. Here was a single w^ 
whose opening arcades were disposed iu its higher 
part — there several bulwarks behind each other re- 
called the bastions of our citadels. Gateways, maskecl 
by walls in front, opened on the face of those of the 
second row, while they did not correspond with the 
apertures of the lirst. Sometimes a series of intersect- 
ing arcades permitted free egress to the bees, but re- 
fused admittance to their enemies. These fortifica- 
tions were massy — their GnLstance firm and compact. 

As such casemated gates are not constructed 1^ 
bees without urgent necessity, we cannot ascribe their 
proceedings to any of those demonstrations of pru- 
dence prepared to obviate inconveniencies, 'which the 
insect neither can know nor anticipate. It is only 
when danger is present, when it is pressing and imme- 
diate, that, compelled to seek protection, it emplqj 
this last resource. Thuff it is curious t« observe d 
insect, so well armed and supported by the advantif 
of numbers, securing itself by an admirable cumbii^ 
lion against the inefficiency of its weapons a 
courage. The art of warfare among bees, therefca 
is not restricted to attacking their enemiea : 
know ako to construct ramparts, as shelter from tl 
enterprises — from the part of simple soldiers they p 
to that of engineers. 

But it is not against the sphinx alone that they n 
be guarded. Weak hives are sometimes attacked b 
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uiger beea, attracted by tlie odour of the honey and 
B hopes of easy pillage. Those beset being nnable 
to defend themselves from this invasion, are known to 
have recourse tn a nieaaure resembling that employed 
against the hostile motii. Then, also, they raise walls, 
leaving only narrow openings for the passage of a. sin- 
gle bee at a lime, and whic-h therefore can be easily 
protected. 

But a period arrives when these galleries are no 
longer suitable to the bees. At the time that their 
harvest is abundant, their hive excessively- populous, 
and the formation of new colonies approaches, they 
demolish the gateways which had been erected in the 
hour of danger, and which now restrain their impe- 
tuosity. Such safeguards Lave become inconvenient, 
and they are removed, until new alarms demand their 
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The entrances formed in 1804 were destroyed in 
spring 1805< The sphinx did not appear that year, 
nor was it seen in the year following ; but it re- 
turned in great numbers in autumn 1 S07. By speedily 
barricading themselves, the bees prevented their threa- 
Boed ravages ; but, before the departure of swarms 
|l May 1808, they rferaolished the fortifications, whose 
_ V paasages prohibited firee egress to tlie multi- 

When the entrance to the hive is itself restricted, 
or care being taken to contract it soon enough to pre- 
vent the devastation of their enemies, bees dispense 
with waUing themselves in. We cannot explain their 
conduct otherwise than by admitting the evolution of 

IiJieir instinct according as excited by circumstances. 
w- But how can the sphinx alarm colonies so warlike? 
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How can a moth, the dread of superstitioos peoj 
also eserciMe a secret influence over insects, and 
the faculty of paralyzing their courage ? Dues it 
emit any emanation pernicious to bees P 

Other species of sphinxes subsist on the nectar of 
flowers alone. They have a long, slender, flexiblet 
spiral trunk, and seek their food at sunset. But the 
atropos is later on the wing, nor does it hover about 
the hives until night is farther advanced. It is pro- 
vided with a thick, short proboscis ; is endowed with 
great strength ; and when seized, some unknown organ 
emits an acute stridulous sound. May not this, which 
inspires the vulgar with sinister ideas, be also tlie 
dread of bees ? May not its resemblance to that 
emitted by the queen in her captivity, which has the 
faculty of suspending the vigilance of the workers, 
plain the disorder observed in their hive on the 
proach of the sphinx P But this is only a conjecti 
founded on the analogy of sounds, to which I all 
no importance. Meantime, were any piercing note* 
observed to proceed from the sphinx during its as- 
saults, and that the bees then yielded without resist- 
ance, my conjecture woulil acquire some weight.* 

The introduction of a. butterfly so large and rec<^ 
nisable as the sphinx atropos into a well-peopled hivi^ 
and the extraordinary consequences thence resulting 
are phenomena of the more difficult explanation, from 



' Reaumur aacribea the sound to the trictioa of the tnuA 
against ite sbeatha, but we have ascertained tbat this oi;gu 
has no Bbnre in it. Tbaugh many naturalists have iavMtS- 
gated its source, noLbing aatisfaetory is known on the subject. 
It is undoubted that the spliini emits the sound at pleaioriv 
and particularly when affected by the apprebennon c^dufer. 
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the organization of the insect iDilicating 

it it is screened from the sting of bees. 

We have been anxious to witness this singular con- 
lives, but no opportunity has hitherto 

fered. However, to aolve some of my doubts, I 
liave made a few esperinients on the mode in which 
the sphinx is received by humMe bees. 

Having procured some of the largest size, I intro- 
duced them at nightfall into a glass box, where a 
colony of small brown humble bees (mwcorum) had 
been established. The first carried thither did not 
appear to be affected by the smell of the honey ; it 
.ined quiet in a corner. Beginning to approach 
nest and its inhabitants, it soon became the object, 
the dread, but of the wrath of the workers. 
E.epeatedly assailing it with fury, they gave it fre- 
quent stings. It sought to escape ; it run quickly ; 
and at last raising the glass cover of the apparatus by 
a violent exertion, succeeded. It seemed to suffer 
very little from its wounds, — remained tranquil all the 
night, and several days after was wonderfully well. 

Another sphinx, very vigorons and lively, whicii 
often emitted the sound peculiar to its species, was 
confined along with the same colony. Its activity 
only served to render it the sooner the victim of their 
rage. Immediately on approaching the nest, which 
nevertheless it seemed to have no desire to enter, all 
the workers darted on it at once with their stings, and 
harassed the creature so incessantly as to compel it 
to retreat. The moth defended itself only by the 
violent agitation of its wings, but it could not evade 
the attacks of the humble bees under the belly, where 

seemed most sensible of their weapons. At length, 
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it perislied UDiler niBiq^H 
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after an }iour of eufTering, it perislied under 
wounds, 

I was unwilling to carry this cruel expenmenl fep-' 
ther. Captivity, or eaiiie other circumntaDce, e¥i» 
dently reduced the insect to too great an inferiority 
to the humble bees. Yet, after the experiment, it be- 
came Btill more difficult for me to underatand how it 
could introduce itself into the hives of common bwf, 
whose stings are so much more daiigerouB> bm well u 
tkeir numbers incomparably greater. Had the light 
ofa torch been an obatade to the sphinx exercising 
its means of attack ? Possibly the success of its en- 
terprises on hives results from tlie faculty of seeing 
during the night, lilce other moths of the some genus. 

Offering honey to these insects was equally fruit- 
less. They remained during a week beside a comb 
without touclung it. We unfolded the proboscis, uid 
dipped it among honey, in rain. This experimont, 
though succeeding perfectly with day butterBieSi 
proved abortive with the sphinx atropos. 

Had I not obtained proofa of its avidity white Nl 
the natural state, I might have entertained doubt* of 
the predilection for honey. Besides, the facts abotr 
related are supported by my having recently ditsccti^ 
a large sphinx taken in the open air, and found thi^ 
abdomen quite full of pure honey, of the some ti«le 
and coQsislence as that of bees. The quantity would 
have filled a table-spoon ; and what apjH-ared vt^y 
ingular, was its not being contained in any particular 
intestine, but occupying the cavity usually reserved 
air in the body of these insects. All the vertic<a] 
delicate membranes dividing the abdomen into ta 
many compartments lud disappeared. 1 cannot affirm 
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positively whether they liad been ruptured by the 
quaotity of honey gorging the sphinx, or by ourselves ; 
but one thing is undoubted, that in others of the spliins 
atropoa, opened by us, we have always seen the recep- 
tacles entire though empty, 

From facts illustrating the history of the sphinx, 
let us return to the means of preserving beea from so 
dangerous an enemy. 

This may be accomplished by the aid of a small 
slider at the entrance of the hive, penetrated by three 
kinds of apertures, proportioned to the necessities of 
the bees, and adapted to use in a manner correspond- 
ing with their own plans of security. 

As they destroy their fortifications in spring, pre- 
vious to the flight of the swarms, then we ought to 
leave the entrance free. They have few enemies to 
dread, and their community, well peopled, can defend 
itself. After departure of the swarms the entrance 
is to be contracted, because the hive being weakened, 
stranger beea or moths may introduce themselves ; 
and our proceedings are pointed out by the works of 
tjie bees when menaced with pillage.* In the middle 

^" The author elsewbere obaerrea, tbat, on the 9l.h of July 
le dead and wounded beea were found on the board 
)Flbe hive, which were recognised to have come for the pur- 
pose of pillage. On tliG 1 Ith, however, ibe entrance was built 
op bf the bees with wax, two openings being left at the part 
fiutbest abore the board, which would allow only b single bee 
to pau Rt s tiinc. Thus, two of their own number always 
were enough to guard jl. These apertures were enlarged 
■gainst the 22d, so as to admit the passage of two or three 
bees aC once ; anil anotber opening wag made in the course of 

I September. The author advises cullivstors to visit their hires 
fiequentlr, and, on finding them pillaged, to feed the bees witb 
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of July these entrances are so much enlarged by tli 
that two or three of their number c 



snd they allow the ft«e e 



I pass at d 



e egress of the males, which are 
if lai^r size than the workers. At tliis epoch, there- 
fore, it is neoessaiy to advance the slider so far as to 
bring the apertures, whose convexity should be down- 
wards, opposite to the entrance of the hive. Finally, 
the collection being in its full force in the months of 
August and September, it is essential that the bets 
ought not to be too much confined. Those whose 
example we follow opened a third passage in the 
waxen wall, resembling a very low vault, which we 
should imitate in the third row of apertures. By thia 
means the access of the sphinx is precluded, while the 
bees can find an easy exit. If the slider be made of 
tin instead of wood, it will esclude mice, another most 
dangerous enemy to bees." 

In Gubdaing animals, man in some measure impairs 
the equilibrium established by Nature among rival 
species, and more or less diminishes their 'energy and 
vigilance. The features of their instinct can be then 
discovered onlybyjud^gof their peculiarities ; and. 
in his turn, he should partly compensate the advan- 
tages of which they have been deprived. He must 
do more, if wishing to augment their products, for he 
has to contend mth Nature, which assigns limits I 

boney and syrup, nithout wbich he never wns able ti 
them. Daily Eupplies melted ahouid be introduced ii 
sbellB from behind— 7", 

* In September 1802, M. Lomburd fotind Che entiann of 
all bis hivei almoit totally dosed up by the bees ; but «l tbat 
lime be did not know to irhnt Le sbould ascribe it. — M 
del Proprietairet iTAbeilles. p. 32,— 7". 
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the multiplication of individuals. But this demands 
a very profound knowledge of the wants of the crea- 
tures subjected to his dominion, and of the resources 
which Providence has put within their reach ; for it 
is from themselves that the art of managing them 
must be learned. 



u 



CHAPTER VI. 



NEW 0P1K1ON8 ON WAX. 

Since the time of Iteamur and De Geer, whose waA 
have inspired a general taste for eutomology, g 
advances have been made iu thia science ; all tt» 
branches are extended, and the history of bees, in par- 
ticulai'i has been enriched. 

Schirach and Riem have opened a new path, and, 
perhaps, we have ourselves contributed to clear it of 
the prejudices which clogged its progress, by esta- 
g the facta announced in a more rigorous man- 



Some observations, also, have been published in 
other countries, but so inaccurately that they woidd 
sink into oblivion did we not endeavour to support 
them by facta. 

Naturahsts hare principally directed their attention 
to wax, and chemists likewise have attempted an ana- 
lysis of it ; but the result of their labours presents 90 
little coincidence, as to prove the inaufBcient <" 
cussioa of the subject, and that it requires new e. 
miuatioD. 

When M. Bonnet wrote, it was the general opinl 
that the pollen, farina or dust of the stamina of Sowi 
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was coDTerted into wax, and it is interesting to peruse 
his details of its collection, the munner in which the 
bees load themselves, and how they store it up for 
preservation. All these facts, and the utility of the 
farina, had been scrupulously observed by Reaumur, 
Maraldi, and other learned men ; but is this substance 
truly the elementary principle of wax ? 

Reaumur entert^ned some hesitation regarding it, 
from the great difference between the pollen and the 
was ; however, he inclined to believe that the former, 
by receiving some peculiar elaboration from the bees, 
was converted ioto real wax in the stomach, and dis- 
gorged under the appearance of a kind of paste. 

A Lusatian cukivator, whose name has not reached 
us, observes, that although it had been previously sup- 
posed that wax is discharged from the mouth, it ac- 
tually comes from the rings of the abdomen s and 
that this is evident by withdrawing a bee from the 
cell where it works in wax, when the wax in the form 
of scales appears by the extension of the body.* 

In the year 1793, we were greatly astonished at 
finding scales of a substance analogous to it under the 
rings. They exhibited its real characteristics on be- 
ing applied to the flame of a taper, and we showed 
them to some of our friends. 

John Hunter, an Englishman of high reputation, 
engaged in observations on bees at the same period, 
discovered the actual receptacles of wax under the 
belly of these inseotB. He found a flexible matter in 
them, which he recognised as such; he ascertained 
the difi'erence between the farina or pollen of flowere 

• ScMrach's History of the Qoeen Bee. 
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and the compositioD of the combs, and assigned 
new property to the pellets carried home on t 
of bees. But he could only otfer conjectures on tbe 
use of the pollen ; nor had he witnessed the applica- 
tion of the scales which, according to his supposition, 
transuded from the body. Our inquiries were a 
farther. 

Workers alone have the property of secretiug 
scalea of it, ranged in pairs, are contained in n 
receptacles under the lower segments of the abdomen. 
and situated to right and left of the angular projec- 
tion. The conformation of the same part of queens 
and males is very different, below the rings of which 
no scales subsist. 

Nothing but what is common to the abdomen of 
wasps and many other hymenoptera appears externally 
in that of the bee, being half segments partially cover- 
ing each other. But tliey are not flat below as iit 
most analogous insects, for the abdomen of the bee is 
traversed by an angular prominence. Plate U., fig. 
10, a, b. By gently drawing out the abdomen, the 
concealed parts are disclosed, fig. 9, 10, 1 1, 12. 

What should be considered the base of each ring, 
because it adheres to the body of the insect, occupies 
at least two-thirds of the segment, and is of a yellow- 
ish white, Hofl, transparent, membranaceous subatance. 
Plate III., fig. 13, c, d, e, g. It ia divided in two by 
a small horny prominence, a, b, corresponding ex- 
actly with the horny projection of the abdomen, and 
forms two areas bounded by a solid edge on the sur- 
face of the membrane, n, c, b, a, d, — m, g, a, b, e. 
The scales of wax are deposited in these two 
i the same conformation, bdng 
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golar pentagonal figure. Only eight scales belong tu 
each individual bee, for the first and last riDg, consti- 
tuted differently from the otliers, afford none. Their 
size decreases with the diameter of the rings whereon 
the; are moulded ; the largest arc under the third, and 
the smallest under the fifth. All are not alike in 
every bee, for a difference is perceptible in consis- 
tence, shape, and thickness; some are so thin and 
transparent as to require a magnifier to be recognised ; 
sr we have been able to discover nothing but spiculaf 
similar to those of water freezing. 

Neither the spiculffi nor scales rest immediately on 
the membrane ; a slight liquid medium is interposed, 
serving to lubricate the Junctures of the rings, or to 
render the extraction of the scales easier, as otherwise 
'lliey might adhere too firmly to the sides of the re- 

itBcles. 

Finally, we have seen the scales so large as to pro- 
Ject beyond the rings, beiug visible without stretch- 
ing the segments, and of a whitish yellow, from greater 
thickness lessening their transparency. 

These shades of difference in the scales of various 
bees, their enlarged dimensions, the fluid interposed 
beneath them, the correspondence between the scale 
and the size and form of the receptacles, seem to infer 
the transudation of its substance through the mem- 
branes whereon it is moulded. 

We were confirmed in this opinion by the escape 
of a transparent fluid, on piercing the membrane, 
whose internal surface seemed to be applied to the 
soft parts of the belly. It coagulated in cooling, 
when it resembled was, and again liquified on expo- 
sure to heat. 
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The scales tlLemselves also melted and coagulat 
like wax. 

In prosecuting our experimeDta farther on the 
logy of the two substancefl, we found, 1. That; 
thrown into spirit of turpentine, dissolved and 
peared before reaching the bottom of tlie vessel, 
out rendering the fluid turbid. But an equal quantity 
of the spirit could neither dissolve some of the whiteet 
fragraenta of worked wax taken fiom new combs m 
quickly nor so entirely. Many particles remained 
suspended among it. 

2. Taking two veaaels of Bnlphuric ether, we appro- 
priated one for scales from the rings of bees, tbe 
for wax from their combs, equivalent in weight I 
scales. Scarcely had fragments of the wax tot 
the ether when they divided, and were precipitated in 
powder to the bottom of the vessel ; but the scales 
were preserved entire, and only lost their transparency, 
becoming of a dull white. No change ensuetl in ei- 
ther vessel during several days. On evaporating the 
ether from each, a thin stratum of was was found on 
the glass. Frequent repetition of this experiment pre- 
sented the same result; fragment* of the combs al- 
ways were reduced to powder; the scales, on the con- 
trary, were not broke down ; and after the lapse of 
several months, only a very small portion of them had 
been dissolved by the ether. 

We thence concluded that the wax of the rings was 
less compound than that made into cells, since tlie latter 
dissolved in ether, while the former remained entir*'. 
and as the one dissolved but partially in the spirit <il' 
turpentine, whereas the other was held in complete 
solution. 
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If this substance lying under the rings be truly the 
etemeDts of wax, it undergoes some preparation in 
leaving its receptacles, and the bees are capable of im- 
pregnating it with matter, imparting the whiteness 
and ductility of real was. Hitherto we are acquaint- 
ed only with its fusibility, but such being the chief 
property of the wax of the combs, we cannot doubt 
that the scales enter their composition. 

We have been disappointed of reaching the sources 
of the waxy matter by dissections, though executed 
by the skilful hand of Miss Jurine. No direct com- 
munication between the receptacles and the abdomen 
could be discovered ; nor were any vessels found, ex- 
cept some trachese, certainly for the introduction of 
air. But the membrane of the receptacles is covered 
with a reticulation of hexagonal meshes, to which we 
should ascribe a certain function connected with the 
secretion of wax. Plate III., fig. 15, 16. This is 
wanting in males, but it exists in queens, under a 
modified texture, and occupying two-thirds of each 
segment. 

A reticulation quite similar to that of tlie working 
bee, and occupying the whole anterior part of the 
segments, is found in humble bees producing wax; 
but the receptacles are imperceptible ; their abdomen 
being formed like that of the hymenoptera of the same 
genua. 

The stomach and other internal parts are separated 
from the reticulation by a greyish membrane entirely 
covering the abdominal cavity of the common bees. 
When the stomach is full of the juices elaborated by 
it, they may transude its very thin integuments, and 
raversing the greyish membrane, which is not thick, 
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they may come in contact with the reticulation. It is 
not impossible that the reticulation operating a re-ab- 
sorption and a kind of digestion of these juices, the 
secretion of wax follows. 

Though direct evidence be yet wanting, we may 
admit that this substance is produced by a particular 
organ, after the manner of other secretions. 
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ON THE ORIGIN OP WAX. 

The existence of the organs above described, and the 
scales seen under different gradations, induce us to 
believe them appropriated for the secretion of wax. 
But, in common with other animal and vegetable 
secretions, the means by which this is accomplished 
i^p6ars to be carefully veiled by Nature. 

Oiur researches by simple observation thus being 
obstructed, we felt it essential to adopt other methods 
for ascertaining whether wax actually is a secretion, 
or the collection of a particular substance. 

Providing it were the former, we had first to verify 
the opinion of Reaumur, who conjectured that it 
came from an elaboration of pollen in the stomach, 
though we did not coincide with him that bees then 
disgorged it by the mouth. Neither were we dis- 
posed to adopt his sentiments regarding its origin ; 
for, like Hunter, it had struck us that swarms newly 
settled in empty hives do not bring home pollen, not- 
withstanding they construct combs, while the bees 
of old hives, having no cells to build, gather it abun- 
dantly. 
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We had, tlierefore, to learn whether beesj deprive 
of pollen for a series of time, would make vox, ai 
all that this required was confiuemeiit. 

On the 24tli of May we lodged a swarm which b 
just left the parent atock io a straw Live, with as mnc 
houey aad water as necesBary for the consumptioi 
the bees, and dosed the entranceB so as to prevent all 
pOBeibility of escape, leaving access for renewal of the 

At first the bees were greatly agitated ; but 
succeeded in calming them by carrying the hive 
cool dark place, where their captivity lasted five da] 
They were then allowed to take flight in an apart* 
ment, the windows of wliich were carefully ehut, and 
where the hive could be examined conveniently. The 
bees had consumed their whole provision of honey i 
but their dwelling, which did nol contain an atom of 
wax when we established them in it, had now acquir- 
ed five combs of the most beautiful wax euspendeil 
from its arch, of a pure white, and very brittle. 

We did not expect so speedy a solution of the pro- 
blem i but before concluding that the bees had derived 
the faculty of producing wax from the honey on wMch 
they fed, a second experiment, susceptible of no olhn 
explanation, was necessary. 

The workers, though in captivity, had been abte' 
collect farina i while they were at liberty they 
have obtained provisions on the eve or on the day* 
self of their imprisonment, and enough might ha* 
been in the stomach or on the limbs to enable them 
extract the was from it that we had found in the hi' 
But if it actually came from the farina previously 
lected, this source was not inexhaustible ; and 
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being unable to obtain more, would cease to construct 
combs, and would fall into abaolufc inaction. 

Before proceeding to the second experiment, which 
was to consist in prolonging their captivity, we took 
care to remove all the combs they had formed in that 
preceding, Burnens made them return to the hive, 
and confined them again with a new portion of honey. 
The experiment was not tedious. From the evening 
of the subseqvieat day we observed them working in 
wax anew ; and on examining the hive on the third 
day, we actually found five combs as regular as those 
they had made during their first imprisonment. 

The combs were removed five times successively, 
but always under precaution of the escape of the bees 
from the apartment being prevented ; and during this 
long interval, the same insects were preserved and fed 
with honey exclusively. Undoubtedly, the esperi- 
ment, had we deemed it necessary, might have been 
jiolonged with equal success. On each occasion that 

1 supplied them with honey they produced new 

mbs, which puts it beyoud dispute that this sub- 
e effected the secretion of was in their bodies, 
without the aid of poUeo. As the reverse of the pre- 
ceding esperiment would prove whether the pollen it- 
self bad the same property, instead of supplying our 
bees with honey, we fed them on nothing esoept fruit 
and farina. They were k^t eight days in captivity, 
under a glass bell with a comb, having only farina in 
the cells ; yet they neither made wax, nor were scales 
seen under the rings. Could any doubt exist as to 
the real origin of wax ? — We entertained none. 
^^ It was not improbable tliat wax might be contained 
^Kn honey, and reserved for use by the bees as requir- 
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ing it, for some particles always rise to the surfami^ 
honey diluted with water. But the microscope ii 
csted them to be fragments of cells previously made. 

However, to obviate any objection, and to afioer- 
taia whether the saccharine principle was the real 
source of wax, we supplied a swarm confined in ■ 
glass hive with a. pound of refined sugar reduced to 
syrup. In order to render the experiment more ia- 
structive, by comparison, two swarms were introduced 
into other two hives, one of which we fed with very 
dark brown sugar, and the other with honey. 

The result proved as satisfactory aa could be ex- 
pected — wax was obtained in all the three. Those 
bees that had been fed with the ditTerent Liods of su- 
gar produced it sooner, and in greater abundance, 
than those that hod subsisted on honey. ^M 

A pound of refined sugar, reduced to syrup, a^H 
clarified with eggs, produced 10 drama 62 grainajH 
wax, darker than that extracted by the bees from bo^ 
ney. An equal weight of dark brown sugar produced 
22 drams of very white wax — the like came trom su- 
gar of the maple." 

We repeated this experiment seven times buccm- 
sively with the same bees — wax was always obtained, 
and nearly in the same proportions as above. Thus 
it is demonstrated tliat sugar, and the saccharine part 
of honey, enable bees to produce wax, a property de- 
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ta, which soon received a more favourable coufir- 
t was essential to learn whether bees, in the 

toral state, pursued the same course as those held 
:ive. 

, long series of observations, of which only a 
sketch shall be given, have established, that when the 
state of the country aS'ords a copious collection uf 
honey, it is anxiously stored up by the workers of old 
hives, while new swarms convert it into wax. 

At a time when I had not a great number of hives 
myself, those of the neighbouring peasantry served for 
comparison, though made of straw, and wanting the 
facilities of my own. Certain remarks, which we 
had made on the combs and on the bees themselves 
when working in wax, enabled us to avail ourselves 
of them. 

Wax is originally white, but tlie cells soon become 
yellow i they grow brown in time, and the combs of 
very old hives iiave a blackish hue. Thence we can 
immediately discover whether bees are working in 
wax, or whether their labours are suspended, merely 
by raising the hives to see the lower edge of the 
combs. 

The following observations, founded on the fact of 
there being two kinds of workers in a hive, which was 
unknown to my precursors, also may afford some in- 
dications of the presence of honey in the flowers. 
One of these is, in general, destined for the elabora- 
tion of wax, and its size is considerably enlarged when 
full of honey ; the other immediately imparls what it 
has collected to its companions, its abdomen under- 
goes no sensible change, or it retains only the honey 
necessary for its own subsistence. The particular 
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function of the bees of tbis kind is to take care of the 
youDg, for they are not charged wilh provisioning the 
hive. In opposition to the was workers, we shall a 
them small bees or nurses. 

Allhongh the external difference be inconsider 
this is not an imaginary distinction. Anatomi 
observations prove that the capacity of the stomach 
is not the same — experiments have ascertaiDed that 
one of the species cannot fulfil all the functions sharad 
among the workers of a hive. We painted those of 
each class with difierent colours, in order to study 
their proceedings ; and these were not interchanged. 
In another experiment, after supplying a hive deprived 
of a queen with brood and pollen, we saw the small 
bees quickly occupied in nutrition of the larvie, while 
those of the was wctfking class neglected them, 

When hives are full of combs, the wax workers dis- 
got^e their honey into the ordinary magaunes, 
making no wax; bnt if they want a reservoir for 
its reception, and if their queen does not find cells 
ready made, wherein to lay her eggs, they retain the 
honey in the stomach, and in twenty-four hours wai 
exudes through the rings. Then the labour of con- 
structing combs begins, 

Perhaps it will be supposed that, when the conntry 
does not afford honey, the wax workers may consume 
the provision stored up in the hive. But they are not 
permitted to touch it. A portion of honey is caie* 
fully preserved, and the cells containing it are pro- 
tected by a waxen covering, which never is remaved 
except in case of extreme necessity, and when honey 
is not to be otherwise procured. The cells are a 
time o|)ened during summer; other reservoirs a 
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exposed contribute to the daily use of the community ; 
each bee, however, supplying itself from them with 
nothing but what is required by present exigence. 

Wax workera appear with large bellies at the en- 
trance of their hive only when the country affords a 
oopiouH collection of honey. 

From what we have said, it may be concluded that 
production of the waxy matter depends on a concur- 
rence of circumstances not invariably subsisting. 

Small bees also produce wax, but in a very inferior 
quantity to what is elaborated by the real wax work- 

Another characteristic, whereby sat attentive obaer- 
rer can determine the moment of bees collecting suf- 
ficient honey to produce wax, is the strong odour of 
both these substances from the hive, which is not 
equally intense at any other time. 

From such data, it was easy for us to discover 
whether the bees worked in wax in our own hives, 
and in those of the other cultivators of ihe district. 

The inclemency of the season in 1 793 had retarded 
the departure of swarms until after the 24th of May. 
Host of the hives swarmed in the middle of June, the 
country being covered with flowers. Much honey 
woa collected by the bees, and the new swarms worked 
actively in wax. 

Bumens inspected sixty-five hives on the 18th, and 
saw was workers before the entrance of alL Those re- 
turning to the olj hives speedily stored up their collec- 
tions, without cunstructing combs; but those of the 
swarms converted their honey to wax, and hastened 
to prepare receptacles fur the eggs of their queen. 

The 19th was showery, and, although the bees went 
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out, they brought home nothing but pollen. 
weather continued chill and rainy until the 27th, vM 
we became desirous of learning what had resulted £ 
it. Burneua, raising all the hives on the 2Sth, fon 
that the labour of the bees bad been interrupted' 
the combs measured on the 9th had received u 
sion, they were of citron yellow, nor were white o 
in any of the hives. 

Wax workers re-appeared on the first of July, i 
weather being milder, and the chesnut and elm har^ 
come in flower. They collected much honey — 
awarma enlarged their combs — great activity prevail 
— and tliese labours continued until the middle of Ihe 
month. But on the l6th,thethermometerriBiDgabore 
77 degrees, drought commenced — the flowers of llie 
meadowB, together with those of the chesuut and elm, 
had faded entirely. No longer containing hooey, their 
pollen alone attracted the bees, and was copiously 
collected ; but they produced no was. The combs 
were not enlarged — those of the swarms remained 
stationary. 

Previous to the lOtli of August it had not rained 
for six weeks, neither did nocturnal dews temper tlii' 
extraordinary heat. The bees found pollen alone, but 
uo honey, in the flowers of black grain, which now 
had been spread during several days. After some 
hours rain on the 10th, they exhaled the odour of 
hooey, and we actually saw it glittering on the fadeil 
flourish. The bees found enough for their subsistence, 
but too little to induce them to work in wax. 

The drought returning on the 14th, continued ud> 
til the end of the month, when we examined the sii- 
ty-five hives for the last time. It appeared that Uiu 
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bees had prepared no wax from the middle of July ; 
that they had stored up muuh pollen ; that the pro- 
viaion of honey had dimiDished considerably in the 
old hives, and that there was scarcely any in the new. 
The year, therefore, was very unfavourable to the 
labour of bees, which I ascribe partly to the atmos- 
phere not being charged with electricity, which has 
great iaftuence on the secretion of honey in the nec- 
tarium of flowers. I have remarked that the collec- 
tion by these creatures is never raure abundant, nor 
their operations in was more active, than when the 
wiad is irom the south, the air moist and tvarm, and 
a storm approaching. Heat too long protracted, how- 
ever, and its concomitant drought, chill rains, and a 
north wind, entirely suspend the elaboration of honey 
in vegetables, and consequently the work of bees. 

When bees were confined, for the purpose of dis- 
covering whether honey was sufficient for the produc- 
tion of wax, they supported their captivity patiently, 
and showed uncommon perseverance in rebuilding 
their combs according as we removed them. Hwl 
part of the combs been lefl, the queen would have laid 
in the cells — we would have seen in what manner the 
workers conducted themselves towards the young, 
and what the latter sufi'ered from total privation of the 
farina. But occupied at the time solely regarding the 
origin of was, we preferred a separate inquiry into the 
subject of rearing their young. 

Our experiments here required the presence of lar- 
vae ; honey and water had to be provided ; the bees 
were to be supplied with combs containing brood, and 
^^^ the same time it was necessary to confine tliem, 

i 



that they might not geek poUen abroad. Havii^l 
swarm by chance, which had become useleBs from si 
rility of the queen, we devoted it for our inveatigBtion 
in one of my leaf hives, which was glazed on both sidea. 

We removed the queen, and Eubetituted combs full 
of brood for tliose of the first and last division, tlutM^ 
containing eggs and young larvee, but no cell witb f 
rina ; the smallest particles of the substance, 
John Hunter conjectured to be the basis of the n 
ment of the young, were even taken away. 

Nothing remarkable occurred during the first I 
second day : the bees brooded over the young, i 
seemed to take an interest in them ; but at sunset, on 
the third, a loud noise was heard in the hive. Impa- 
tient to discover the reason, we opened a shutter, and 

saw all in confusion; the brood was abandoned- 
workers ran in disorder over the combs- 
rushed towards the lower part of the hive 
about the entrance gnawed at its grating. Their dl 
sign was not equivocal — they wished to quit their pri- 
son. Some imperious necessity evidently obUged 
them tn seek elsewliere what they could not find in the 
hive ! and apprehensive that they might perish if I re- 
strained them longer from yielding to their instind, 
I set them at liberty. 

The whole swarm escaped, but the hour being un- 
favourable for their collections, they flew around the 
hive, and did not depart far from it. Increasing dark- 
ness and the coolness of the air compelled them very 
soon to return. Probably these circumstances calmed 
their agitation, for we observed them peaceably K- 
mounting their combs; order seemed re-establ 
and we profited of this moment to close the li 
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' Next day, the 19th of July, we saw the rudiments 
r of two royal cells, which the bees had formed on one 
of the brood combs. 

ThiH evening, at the same hour aa on the preceding, 
we again heard a toud buzzing in the close hive — agi- 
tation and disorder rose to the highest degree, and we 
were again obhgcd to let the swarm escape. The beea 
did not remain long absent from their habitation ; they 
quieted and returned as before. 

We remarked on the 20th, that the royal cells had 
not been continued, as would have been the case in 
the ordinary state of things. A great tumult took 
place in the evening, the bees appeared to be in a de- 
lirium ; we set them at liberty, and order was restored 
on their return. 

Their captivity having endured five days, we 
thought it needless to protract it farther ; besides, we 
were desirous of knowing whether the brood was in a 
suitable condition, if it had made the usual progress ; 
and we wished also to try to discover what might be 
the cause of the periodical agitation of the bees. 
Bumens, therefore, having exposed the two brood 
^Lcombs, the royal cells were impiediately recognised ; 
^Hbut it was obvious that they had Dot been enlarged. 
^rWhy should they? Neither eggs, worms, nor that 
kind of paste peculiar lo the individuals of their spe- 
cies were there 1 The other cells were vacant like- 
wise, no brood, not an atom of paste was in thent. 
Thus the worms had died of hunger. 

Had we precluded the bees from all means of sus- 
tenance, by removing the farina ? 
^^ To decide this point, it was necessary to confide 
^Lother brood to the care of the same insects, now giv- 
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ing tliem abundance of pollen. They had not been 
enabled to make any collections while we esamined 
their combs. On this occasion they escaped in an 
aptutmeDt where the windows were shut ; and after 
substituting young worms for those they had allowed 
to perish, we returned them to their prison. 

Next day we remarked that they had resiimed 
rage — they had consolidated the combs, and rem 
on tlie brood. They were then provided with 
ments of combs, where other workers had stored up 
farioa; and to be able to observe what they did with 
it, we took this substaucc from some of their cc^ and 
^read it on the board of the hive. 

The bees soon discovered both the iarina in tiw 
combs and what we had esposed. They crowded to 
the cells, and also desceuding to the bottom of the 
hives, took the pollen grain by grain in their teeth, 
uid conveyed it to their mouths. Those that had ate 
it most greedily mounted the combs before the rest, 
and stopping on the cells of the young worms, inaerted 
the head, and remained there for a certain time. Bur- 
nens opened one of the divisions of the hive geotiy, 
and powdered the workers for the purpose cf reo^ 
nising tliem when they should ascend the combs. He 
observed them during several hours, and by this meaiM 
ascertained that they took so great a quantity of pollen 
only to impart it to their young. 

R«yal cells were sketched on the 23d. Nest day, 
removing the bees which concealed the brood, we 
found that all the young worms had jelly as in the or- 
dinary hives, tliat they had grown and had advaaced 

their cells, and that otiiers had been lately closed 
probably from the period of their raetamorpht 
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teproaching. Finally, from observing the royal 
jells prolonged, we could not doubt the restoration of 

'hen vithdrawing the portions of comb which had 
I placed by uh on the board of the hive, we saw 
that the pollen had been sensibly diminished in quan- 
tity. They were returned to the bees, to augment 
their provision still farther, for the purpose of extend- 
ing the experiment. The royal, ae well as several 
common cells were soon closed ; and on opening the 
hive, all the worms were found to have prospered. 
Some still had' their food before them ; the cells of 

Piers that had spun were shut with a wasen cover- 
This result was already very striking ; but it parti- 
cularly excited our astonishment, that notwithstand- 
ing such long protracted captivity, the bees did not 
now seem to have any desire to go out. That agita- 
tion, that increasing and periodical disorder, and that 
common impatience manifested in the first part of the ■ 
experiment, had ceased. Several bees, indeed, at- 
tempted to escape in the course of the day, but find- 
ing it impossible, they returned peaceably to their 
yonng. 

We witnessed these facts repeatedly, and al^vays 
with equal interest. They so decisively prove the 
regard of the bees towards the larvae which they are 
entrusted with rearing, that we shall not seek for any 
other eaplanation of their conduct. 

Another fact, no less extraordinary, and much more 

dttficult to be accounted for, was exhibited by bees 

constrained to work in wax, several times successively, 

^^^rom the syrup of sugar. Towards tlie close of the 
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esperiment they ceased to feed the yoang, though in 
the beginning these had received the usual attention. 
They even frequently dragged them from their oelb) 
and carried tbem out of the hive. 

Ignorant to what this disposition should be asoribedi 
I endeavoured to revive their instinct, by supply- 
ing other brood for their care. My attempts were 
abortive, for, notwithstanding their stores of farina, 
they did not feed the young larvfe. We offered them 
boney, as a more congenial means of alimenting the 
brood, but also in vain, for the whole perished. Per> 
haps the bees were incapable of longer prodncing that 
paste which is the subsistence of larvai. Except ^M 
this particular, they seemed to have lost none of thdH 
faculties — they were alike active and laborioos. aH 
last, influenced by motives unknown to us, one daf 
all deserted their hive together, and did not return. 

Whatever is the cause aifecting tlie instinct of bee< 
fed too long on honey, perhaps we should consider, with 
admiration, that this substance undergoes such « mo- 
dification in flowers, that bees can consume it without 
inconvenience. But every thing in Nature is adj^itGti 
for long continued u^e, and alimentary substa 
are combined with so much foresight, that thar I 
tion never proceeds from isolated and unabated ea( 
gies. 
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It is time now to examine how bees convert the sub- 
Gtance exudiag from their rioga to use, and to investi- 
gate the treatment changing it to real was, for it does 
nut leave tlie receptacles wherein it is moulded in a 
perfect state. Likewise, it differs there in several re- 
spects from its condition after having been wrought. 
Fusibility alone indicates it to be wax — it is short and 
friable, wanting that ductility subsequently acquired, 
and at first it is transparent as plates of talc, whereas 
it appears opaque and of a whitish yellow in the 
cells. 

Perhaps it may be supposed that bees are provided 
with instruments corresponding to the angles of their 
cells. These can be only their teeth or mandibles, 
their feet, and antennte ; yet there is no more resem- 
blance between the form of the teeth and the angles of 
the cell, than between the chisel of the sculptor and 
the work quitting his hands. Plate III. fig. 17, 18, 
ItJ- Nor will the figure of the head afford a better 
explanation. The limbs are fashioned like those of 
most insects, consisting of the haunch, fig. 20, a ; of 
the thigh, b ; the leg, c i and the foot or tarsus, d, e. 

t There is a hollow part in the leg of the third pair. 
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called the basket by Reaumur, wherein bees deposit 
the farina — fig. 20, 21, c — triangular, smootli, with a 
row of bsdra on the outside, reeembliug a kind of bas- 
ket by their inclination. The first articulation of the 
tarsus is much larger than the rest, and in all the 
three pairs is of a very different form from those of 
other insects of the same genus — fig. 20, 21, d. Be- 
ing employed in collecting the globules of fa.riaa 8cnt- 
tered over the body of the bee, this articulation i« 
called the brush. That of the third pair of limbs of- 
fers some remarkable peculiarities is the prolongatioD 
of the lower part, and in the mode of its junction with 
the leg or pallet, by the figure of which, and its own 
incurvature, a pair of real pincers is formed. A row 
of shelly teeth, like those of a comb, proceed from th* 
lower edge of the pallet, — fig. 22, a — corrcspoading to 
bundles of very strong hairs, with which the neigh- 
bouring portion of the brush is provided. When the 
two sides of the pincers meet, that is, the under edge 
of the pallet, and the upper edge of the brush, the 
hairs of each are incorporated together. 

This organization is too obvious, not to have a par- 
ticular end. Nothing resembling it appears on f 
limbs of males or queens ; but it i: 
bees, a race very near to the honey bee, and n 
habits bear some analogy. 

Farther, the tarsus is composed of three small pom- 
cal articulations, together with a fourth, which i> 
greatly elongated, and terminates in two pair of daws. 
Perhaps Reaumur is right in considering this last w 
being truly two articulations. 

The antennie of bees consist of twelve articulatioo^ 
the first two forming a peculiar section, move in evei; 
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direction on the base, and serve to support tlie next 
division, composed of the other Len. The lint arti- 
culation of the whole is globular ; the second cylin- 
drical, and much elongated ; the third, which com- 
meDcea the second division, is very ehort and conical; 
the second very long and conical ; the remainder cy- 
lindrical ; and the last terminated by a soft point. 
Thus the flexibility of the antenna enables them to 
follow the outline of every object. 

But the formation of the teeth, limbs, and autenux 
cannot, in any respect, explain the structure of the 
cells, though Ihey can be employed in it ; and their 
effect depends entirely on the object which the insect 
proposes. Neither does the figure of the waxy scales 
correspond with the form of the different parts of the 
cells they are appropriated to build. Hunter inferred 
that the bottom was nearly equal in tliickness to one 
of them, and that they were accumulated in fashion- 
ing the sides of the celb. 

Some persons may imagine, perhaps, that glass 
hives of four sides are sufficiently adapted for expos- 
ing the construction of combs j but their architecture 
is always concealed from our view by clusters of bees, 
amidst which, and in darkness, the work goes on. 

Having taken a. large bell-shaped glass receiver, I 
glued thin wooden slips to the arch at certain inter- 
vals, because the glass itself was too smooth to admit 
of the bees supporting thentselveB on it. A swarm, 
coDsistiug of some thousand workers, several hundred 
males, and a fertile queen, was introduced, and they 
soon ascended to the top. Those first gaining the 

Ialips fixed themselves there by the fore feet; others 
•^rambling up the sides, joined them, by holding their 
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legs 'with their own, and they thus formed a I 
chain, fastened by the two ends to the upper p 
the receiver, and served oa ladders or a bridge to the 
workers enlargiDg their number. The latter were 
united in a cluster, hanging like an inverted pyramid 
from the top to the bottom of the hive. 

The country then affording little honey, we provided 
the bees with syrup of sugar, in order to hasten their 
labour. They crowded to the edge of a manger con- 
taining it, and having satisfied themselves, returned lo 
the group. We were now struck with the absolute 
repose of this hive, contrasted with the usual agitalioD 
of bees. All the external stratum of the cluster con* 
stituted a kind of curtain formed exclusively of wax 
workers united together, and arranged so as to repre- 
sent a series of festoons intersecting each other in 
every direction. The fluctuation of the interior alone 
communicated motion to this cluster, where the back 
of the bees generally was opposed to the observer. 

Meanwliile, the small bees alone went to forage in 
the country i they returned with farina, kept gusrtl 
at the entrance of the hive, cleansed it, and stopped 
up its edges with the odoriferous resin propolis. Tbe 
wax workers remained motionless above iifleeu htnin ; 
the curtain consisting always of the same individuals, 
assured us that none replaced them. Some hours later 
we remarked that almost all these individuals bad 
scales under the rings ; and next day this phenome- 
non was still more general. The bee* forming the 
external stratum of the cluster, now having somewhat 
altered their position, enabled us to see the under pact 
of the abdomen distinctly. By the projection of tl 
scales the rings seemed edged with white j t 
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was rent in several places ; less tranquillity reign- 
I the hive> 

Coovinced that the combs would originate in the 
centre of the swarm, our whole attention was then 
directed towards the vault of the receiver. A worker 
at this time detached itself from one uf the central 
festoons of the cluster, separated from the crowd, and 
with its head drove away the bees at the beginning of 
the middle of the arch. Here turning 

ind, it formed a space for its free motion, an inch 
diameter, and fixed itself in the centre.* 

The worker now employing the pincers at the joint 
of one of the third pair of limbs, seized a scale pro- 
jecting from a ring, and brought it forward to the 
mouth with the claws of the fore legs, where it ap- 
peared in a vertical position. Plate IV. fig. 23, 24. 

We remarked that the claws turned it in every ne- 
cessary direction ; that the edge of the scale was im- 
mediately broke down, and the fragments having been 
accumulated in the hollow of the teeth, issued fortli 
like a very narrow ribbon, impregnated Avith a frothy 
liquid by the tongue. The tongue itself assumed the 
most varied shape, and executed the most complicated 
operations ; and al^er imbuing the whole substance of 
the ribbon, pushed it forward, when it was drawn out 
a second time, but in an opposite direction. 

At length, the bee applied these particles of wax to 
the vault of the hive where the gluten impregnating 
them promoted their adhesion, and also communicat- 
ed a wjiiteness and opacity, which were wanting when 
the scales left the rings. Doubtless, this process was 
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to give the wax tJiat ductility and tenacity belonging 
to its perfect state. The bee then separated those 
portions, not yet applied to use, with its teeth, m 
with the same organs afterwards arranged theni'1 
plrasare. 

The founder, a name appropriate to this 
coniinned the like manoeuvre until all the frBgmeil 
worked up and impregnated with the t 
tached to the vault ; when it repeated the precodSfl 
operations on the part of the scale yet kept apart, s 
united what was obtained from it anew to the rest. ] 

A second and third scale were treated thus by d 
same bee ; yet the work was only sketched, for f 
worker did nothing but accumulate the particlea^l 
was together 

Meanwhile, the founder, quitting its position, disfl 
peared amidst its companions. Another with i 
under the rings succeeded it, which, suspending i1 
to the same spot, withdrew a scale by the pince 
the hind legs, and, passing it through the teeUi, \ 
secuted the work. Observing to make its depontl 
a line with the former, it united their extremities, 
third worker, detaching itself from the interior of the 
cluster, now came and reduced some of the scales to 
paste, and put them near the materials accumulated 
by its companions, but not in a straight line. One, 
apparently sensible of the defect, removed the mis- 
placed wax before our eyes, and carrying it to the 
former heap, deposited it there exactly in the order 
and direction pointed out. From all these operations 
was produced a block of rugged surface, depending , 
from the arch, without any perceptible angle, or ■ 
traces of cells. It was a simple partition nioniiig M 
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straight line, and without the least inflection, two- 
thirds of aa iDch in length, about two-thirds of a cell 
igh, and declining towards the extremities. We 
e seen other blocks from an inch to an inch and a 
f long — the form always the same, but none cyer of 
'■ greater height. 

The vacuity iu the centre of the cluster had per- 
mitted us to discover the first mansuvres of the Jiees, 
and the art with which they laid the foundations of 
^LjSieir edifice. However, it was filled up too soon for 
^^Kir satisfaction, for workers collecting on both faces 
fg^the block obstructed our view of their farther ope- 
rations. 

But although unable to behold all that we might 
desire, we concluded ourselves very fortunate in hav- 
ing an opportunity of doing justice to Reaumur, who 
thought he observed the wax discharged from the 
mouth of bees as a paste. Unquestionably he sup- 

t^sed the whitish frothy matter, with wliich the wasy 
ABbstance is moistened, to be wax. 
, Construction of cells. — The colls of bees consist of 
two parts, a prismatic hexagonal tube, and a pyra- 
midal bottom. The latter, which must be considered 
the moEt deliciite and essential part of the work, is 
composed of three equal lozenges, similar, uniting in a 
common centre, and forming a slight cavity by their 
reciprocal inclination. 

r depression into one face of the comb makes a 
rojection on the other, there corresponding to three 

a partially common to the whole. 
•'It is evident that the hesagonal figure of cells ad- 
fiits of their application by only one angle to the sur- 
2y 
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face of tbe roof, where many are ranged Ulerally, a 
that there must be large vacuities bctwe<!n the a 
Rut a more solid fixture becomes the marked si 
tude of Nature, at two epochs : — 1, On the ft 
of combs. 2. When these have become too heav] 
be trusted to so fragile a support. 

The first row of cells, that by whicli the i 
comb is attached to the roof of the hive, differs E 
all the rest. Instead of a hesagon, the orifice itii 
irregular pentagon. Plate IV., fig. 25, 26, 27. Tk 
cell consists of four sides, with the roof of the hire in 
place of a fifth. The bottom also is different from tb» 
of the common cells, consisting of three pieces on the 
face of the comb, and on the other side of two. Onl; 
one of these pieces is a lozenge, fig. 27, 2S, c ; the 
other two are of an irregular quadrilateral figure, a,^ 
On the opposite side of the coral), the bottom t 
eells of the first row is composed only of two qm 
lateral pieces — fig. 26, b, 29, a, b. Those of fi 
are seen in front and reverse, fig. 30, 3!.» 

By the simple dispositions preserved here, the 4 
bility of the comb is completely insured, for it tond 
the interior surface of support in the hive in thcgi 
est possible number of points. 

The innumerable crowd accumulated where Uici 
bours of bees are conducted obstructs the view of U 
observer, whence it appeared to me, that the only me- 
thod of isolating the architects would be Inducing 
them to change the direction of their operations, ami 
work upwards. 

* It will be observed, on reremng to the engnringx, ihtl 
fame of the figures are magnified in eipluining the 
ofthecelli T. 
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I a box made twelve inches square and niD« 
_ Bep, with a moveable glass lid — Plate I., fig. 5, a, b. 
Combs full of Iwood honey and farina were next se- 
lected from one of my leaf hives, as containing what 
might interest the bees, and being cut into pieces a 
foot long, and four inches deep, they were arranged 
vertically at the bottom of the box, at the same inter- 
vals as the insects themselves usually leave between 
them. A small slip of wooden lath covered the upper 
edge of each. It was not probable that the bees would 
attempt to found new combs on the glass roof of the 
bos, because its smoothness precluded the swarm from 
adhering to it ; therefore, if disposed to build, they 
could do so over the slips resting on the combs, wliich 
left a vacuity five inches high above them. 
K^ iBut had it not been for the assistance of Burneos, 
^H^ whose skill, courage, and assiduity 1 have been so 
^Kfiiuch indebted in these difGcult observations, my in- 
'Tention would have proved of little avail. The ap- 
pearance of the objects was atTected by the glass 
interposed, and, epite of my remonstrances and the im- 
rainent danger, he resolved to remove it. The gentle- 
ness of his motions, and the habit of repressing his 
respiration, could alone preserve him from the wrath 
of Ench formidable insects. 
^^ As we had foreseen, the swarm with which this box 
^^■ras peopled established itself among the combs below. 
^Vl?e then observed the small-bellied bees displaying 
their natural activity. They dispersed Iheraselvea 
throughout the hive to feed the young larvffi, to clear 
out their lodgment, and adapt it for their convenience. 

I Certainly the combs, which were roughly cut to fit the 
^tom of the box, and in some parts damaged, ap- 
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peared to them shapeless and misplaced, for they 
speedily commenced their reparation. They beat 
down the old was, kneaded it between their teeth, 
formed binding to consolidate them. We were 
niahed beyond expression by such a multitude 
workers employed at once in labours to which it 
not appear they should have been called, at their 
ddence, their zeal, and prudence. 

But it was still more wonderful, that about half 
numerous population took no part in the proceeding*, 
remainiag motionless, while the others fulfilled the 
functions required. The wax workers, in a state of 
absolute repose, recalled our former obaervations. 
Gorged with the honey we had put within their reach, 
and continuing in this condition during twenty-four 
hours, they had secreted that substance so long be- 
lieved to be collected from the anthers of flowov. 
The wax, formed under their nogs, was now ready to 
be put in operation, and, to our great satisfactii 
we saw a Uttle block rising on one of the slips 
we had prepared to receive the superstructure. 

No obstacle was offered to the progress of our 
servations ; and, for the second time, we beheld botk 
the undertaking of the founder, and the succeaure 
labours of several wax workers, iu forming the block. 
Would that my readers could share the interest 
the view of these architects inspired 1 

The block, originally very small, was enlarged 
the work required ; and here they excavated a hi 
on one side, of about tlie width of a common cell, 
on the opposite surface two others somewhat n 
elongated. The middle of the single cell corresponi 
exactly to the partition separating the latter — Hg. 
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The arches of these excavations, projecting by 
aocumalatioa of was, were converted into rectili- 
near promiQences, whence the cells of the first row 
were pentagonal, coDsidering the slip as one side, and 
those of the second row hexagonal — fig. 34, 35. 

The interior conformation of the cavities apparently 
was derived from the position of their respective out- 
lines. It seemed that the bees, endowed with an ad- 
mirable delicacy of feeHng, directed their teeth princi- 
pally to the place where the was was thickest — that 
is, the parts where other workers on the opposite side 
had accumulated it ; and this exjilains why the bottom 
uf the cell is excavated in an angular direction behind 
the projection on the sides of which the sides of the 
corresponding cells are to rise. 

The largest of the excavations, which was opposite 
to three others, was divided into three parts, while the 
excavations of the first row on the other face applied 

linst this one were composed of only two. 

In consequence of the manner in whicli the exca- 
opposed to each other, those of the se- 
'Cond row, and all subsequent, partially applied to 
three cavities, were composed of three equal loaengee, 
OB the figures explain. I may here remark, that each 
part of the laliour of bees appears the natural result of 
what has preceded it, therefore chance has no share 
in these admirable combinations. But let us enter 
into farth^ detail. 

First row of cells. — A block rose above the slip like 
a minute vertical partition, five or six lines long, two 
lines high, but only half a line in thickness ;* the edge 

* Tbe reader is reminded ibst all llie mfaaurementa for tliU 
work are originally staled in lines, of whicb there are Iwclra 
in an inch.— T. 
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circular, and the surface rough. Tlate IV. fig. 36, Z't 
Quitting the cluster among the combs, a small bfit 
mounted the slip, turned around the block, 
both sides, began to work actircly in the middle. It 
moved as much wax with its teeth as might equal 
diameter of a common cell, and after kneading 
moistening the particles, deposited them on the 
of the excavation. Tiiis insect, having laboured: 
seconds, retired, and was soon replaced by ant 
A third continued the work, raising the margii 
the edges now projecting fi'om the cavity, and 
assistance of its teeth and feet fixing the particleSii' 
Bs to give these edges a straighter form. More than 
twenty bees successively participated in the same 
work ; and when the cavity was little above a line ami 
a half in height, though equalling a cell in width, a 
bee hft the swarm, and after encircling the block, 
commenced its operations on the opposite face, where 
yet untouched. But its teeth acting only on one-half 
of this side, the hollow which it formed was opposite 
to only one of the slight prominences bordering the 
first cavity. Nearly at the same time another worker 
began on the right of the face that had been un- 
touched, wherein both were occupied in forming M- 
vities, which may be designed the second and tbird, 
and they also were replaced by substitutes, 
two latter cavities were separated only by the eoi 
margin, framed of particles of wax withdrawn 
them, which margin corresponded with the cent 
the cavity on the opposite surface. The block 
was still of insufficient dimensions to admit the 
diameter of a cell ; but while the excavations 
deepened, was workers, extracting their scales, apptie<I 
them In enlarging its circumference, so that it rose 
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irly two lines farther around the circular arch. The 
fcmaJl bees, which appeared more especially charged 
with sculpturing the cells, then being enabled to con- 
tinue their outlines, prolonged the cavities, and height- 
ened their margins on the new addition of wax. Plate 
V. fig. 38, 39. 

Nest, the arch, formed by tiie edge of each of these 
cavities, was divided as by two equal chords, in the 
line of which the bees formed stays or projecting bor- 
ders or margins meeting at an obtuse angle — fig. 40, 
f, e, b, ; 41, i, b, c, — c, f, I. The cavities now had 
four margins, two lateral and perpendicular to the 
supporting slip, and two oblique, which were shorter. 

Meantime it became more difficult to follow the 
operations of the bees, from their frequently interpos- 
ing the head between the eye of the observer and 
the bottom of the cell, but the partition, whereon 
their teeth laboured, had become so transparent as to 
expose what passed on the other side. 

The cavities of which we speak formed the bottom 
of the first three cells ; and while the bees engaged 
were advancing them to perfection, other workers 
commenced sketching a second row of cells above the 
first, and partly behind those in front, for in general 
their labour proceeds by combinatiou. We cannot 
say, " when bees have finished this cell, they will be- 
gin new ones;^ but, "while particular workers advance 
a certain portion, others carry on the adjacent cells.'' 
Farther, the work begun on one face of the comb ia 
already the commencement of that which is to follow 
on the reverse. All this depends on a reciprocal rela- 

E, or a mutual connection of the parts, rendering 
whole subservient to each other. It is undoubted. 
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therefore, that sliglit irregularitiee on the front « 
afiect the form of the cells on the back of the c 

Second row ofcelU. — The bottoms of the first n 
of cells, composed of two trapeziums and i 
we observed to be larger than those of the cells oj 
posed to them, as these consisted of two trapeziiu 
only.* The space between the edge of these 1 
cells aod the edge of the block, admitted the b 
of a common cell, fig- 42 ; but there was not i 
for a complete bottom above those in front, as 4 
block rose no higher than r, fig, 43. Several I 
employed themselves in sketching the bottom t 
new cell, in the unwrought portion of the reverse f 
42, proceeding in the following manner: — 

They first excavated a vertical fluting, f, m, b^M 
in the space comprised between the oblique mar 

f, c, b, c of two neighbouring cells, fig, 44, and p 
duced margins, by accumulating to right and left || 
wax extracted from the block. The perpendict 
margins, f, m, b, p, formed by the workers, rose ( 
actly above tlte angles f, b, of the two lower cellstfl 

g, fig. 44. At this time the height of the block ii 
insufficient for the whole bottom of a cell, and < 
fluting as yet was terminated by a curved outlintva 
r, m, fig. 44. But other bees established two recliP 
near margins on the curvature, which, uniting a. 
chords in the centre of the arch, formed the obt 
angle ni, r, p, fig. 42. The cavity was then bard 

by six margins of equal length, forming the outline 
a cell) but parts of them somewhat more elevated t] 
others. 

* TEie unlcnrncil reader may be sppriKed lliat traptxiam hi 
merely tigiiiriei a four-tided figure, uiid rhomb, > lozenge. — m 
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The beea now ouoiipieJ themselves in flattening the 
back of the rhtimboidal portion, f, c, b, e, fig. 42, con- 
fining it by the traces f, c, b, e, which they had exca- 
vated behind the corresponding margins on the oppo- 
site face. Thus, this portioti was the first and upper 
part of a pyramidal bottom, and it occupied a third 
of the surface of the cavity, there being space enough 
hollowed out witiiin the hexagon for two Kimilar lo- 
zenges. 

This space, as yet only sketched, remained in that 
state until the operations on the opposite face of the 
comb allowed the bees to construct a vertical margin 
behind the same cell, which could result only from 
commencing a new cavity on each side of that margin ; 
but it being established, a bee began to excavate the 
bottom of the space referred to, still rough, and 
formed a furrow also veriicai in the middle, runniog 
froDi the upper angle of the lozenge to the upper angle 
of the hexagon. The two pieces, resulting from the 
division, being smoothed, we observed that they con- 
stituted two new lozenges, f, e, r, m, and e, r, b, p, 
equal to the preceding lozenge f, c, b, e. Thus the six 
margins of the hexagonal outline surrounded three equal 
sized lozenges, that is, a complete pyramidal bottom. 

The first bottom of this kind was constructed on the 
posterior face of tlie block j and, during all these ope- 
rations, cells were sketched iu the same manner to 
right and left. Meantime the wax workers were en- 
larging the block, which the punctuated line in fig, 
43, shows to have been still inadequate during the 
construction of the posterior cell of the second row, 
hat it was large enough for new cells of this row, 
len they commenced the anterior hexagonal cell. 



From what has been said, it is easy to coDCeiie 
that, the bottom of the BobsequeDt cells is always com- 
menced between (he oblique uj>per margins of two ad- 
joining cells. Vertical margins ore formed above the 
angle of each, bordering the new cavity to right and 
lefl, anil the total circiimfereDce ie completed by 
two oblique margins on the npper curvature of 
hollow, whereby a hexagon is prodnced. 

The lower portion of these excavations always 
responds with the intermediate margins of the celli-i 
the opposite eide of the comb, whereby all on the ft 
«o to design it, have two lozenges below and 
above, while the cells of the reverse have one 
and two above. 

Each of the six margins, environing the p< 
bottom of a cdl, is destined for one of the six 
forming the tubular part of it. At first eight, notl 
appears more simple than adding wax to them) 
but from the inequalities occasioned by the shape 
the bottom, the bees must accumulate wax on the de- 
pressions to bring theni to a level. All the edges of 
the cells then offer a anifomi surface from the 
racnoement, and before the tubps have acquired 
proper (limensions. But the surfat^ of a utivr 
is not quite flat, for there is a progressive dcgradal 
in the work of bees — the sides of the cells are pro- 
longed in an order corresponding to the completion of 
the bottom to which the tubes belong, and the length 
of these tubes is so well regulated, that there is no in- 
terruption or conspicuous irregularity tunODg them. 
Thence the surface of a new comb is lenticular, iis 
thickness always decreasing to the edges, because liie 
latest cells are shorter than tlie older ones. While tin 
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circumference of the comb cxtGnds, this figure ia pre- 
served ; but when the bees have no more room for 
its enlargement, they make all the cells equal by pro- 
longing the newer to the dimensions of the older. 
It gaiss two flat surfaces, which it will constantly 

How can we explain the combination reigning 
throughout the work of beea ? How does instinct 
lead them to give a different form and different dimen- 
sions to the bottom of the first row of cells on cither 
face ? Or how can those posteJ on one side of the 
block determine the space to be excavated for the mu- 
tual relntton of their basps? They do not visit the 
two surfaces alternately to compare the respective po- 
sition of the cavities they are to sketch ; but feeling 
the part about to be hollowed out with the antcnnee, 
they seem by this means sufficiently apprised of tiu.' 
mode of executing a very coiflplieated work, wherein 
every thing is exactly arranged. 

Nothing is excavated without previously applying 
die antennce to Ibe part to be sculptured — bees do not 
trust to their eyes for any of tiieir operations, but 
amidst darkness, by the aid of their antennoe, they 
can fashion even those combs which are deservedly 
regarded as the most admirable work of insects. 

Bees, therefore, seem to be regulated in their work 
y some local circumstance. We have observed that, 
Irhile sketching the bottom of a cell before there was 
' any upright margin on the reverse, a projection arose 
by their pressure on the wax stiU soft and flexible. 
Sometimes it occasioned a breach of the partition, 

t which was soon repaired ; but a slight prominence 
tfways remained on the opposite surface, to the right 
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and leil of wLich they placed tliemselvi 
new excavation, and ihej heaped up part of the 
terials between the two flntings formed by their 
boor. The promineoee, being converted 
rectilinear margin, becomeB a guide for the dii 
to be followed by the bees in making the vertical 
row of the front cell. 

We have often conceived, from the bees observing 
the direction of the perpendicular margin so accnratdy 
aB to work the correBpondiog hollow, that tliey were 
aware of the tbickneas of the partition, irom its fleii' 
bility, elasticity, or some other property of the 
Whatever may be the case, it is certain that, wi 
any mechanical means of measuring it, they give 
bottom of the cells a uniform thickness. 

Perhaps the proceedings' of bees may be explui 
without resorting to estraordinary causes. The length 
of the cavities, their respective position, and the thick- 
ness of the block, once determined, the inclination of 
the oblique sides of the trapeziums of the first row to 
which that of the lozenges of the second is subordi- 
nate, is established of itself. 

Probably the mode of enlarging the block cfai^y 
contributes to establish the relation between the une- 
qual cells of the first row. Its original height deter- 
mines nearly the vertical diameter of the posterior 
cells, which is equal to two-thirds of a common celL 
But the bottom of the front cell cannot be completed 
without augmenting the block, whii;h, on that account, 
is extended more than necessary for finishing the front 
cell, but allowing just Bufficient space for the whole 
bottom of a. posterior cell of the second row 
lozenge-making part of it, is already comprised in 
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interval between the cells formed of trapeziums. Still 
advancing the block two-thirds of the diameter of a 
cell, the bees are enabled to construct the bottom of cells 
of the second row on the fronts part being previously 
intercepted between the upper edges of the first cells ; 
but as yet there will not be room for building the 
third row, nor until the block shall be enlarged anew. 

The bees cannot deviate from the rule prescribed, 
unless particular circumstances alter the bases of their 
work ; for the block is augmented only by a uniform 
quantity — and what is admirable, this is done by the 
wax workers, the depositors of its first elements, 
but which are not endowed with the faculty of sculp- 
turing the cells. 

Thus, in sharing the functions of the hive between 
the wax workers and the (ither bees, the Author of 
Nature seems to have distrusted the exclusive opera- 
tion of instinct. 

May not we deduce from the preceding facts, that 
the geometry, which apparently embellishes the pro- 
ductions of these insects, is rather the necessary result 
than the principle of their proceedings ? 
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CHAPTER IX. 



M0CIPICATI0S8 OV THE ABCHITECTDBE OF BEES. ^ 

The vulgar commonly believe that eeiwatianB i 
phj^sical necessity exercUe an absolute empire ( 
animals. Unquestionably they have a poweriiil f| 
fluence ; but although it has been maintained, t 
selfishness is the sole motive of actions, it would bea 
diflieult to explain the conduct of creatures subjectal 
to instinct, by the attractions of pleasure imd the 
dread of suffering exclusively, as it would be unjust to 
ascribe the virtues of reflecting and reasoning beings 
to interested views alone. Neither can any theory 
explain the apparent exceptions from general rules in 
the great code of Nature, or how auimak of restricted 
faculties can act in some circumstances, as if they 
could interpret the design of the Legislator. 

Every thing connected with the fabrication and use 
of combs has been skilfully combined. Cells turned 
downwards, like those of wasps, would not have soil- 
ed bees, for they have to store up a fluid, Perh^ 
the figure of these innumerable minute hooey-pot^ 
covering both surfaces of the comb, together vith Hie 
aflinity between their contents and was, retains the__ 
liquid from escaping. The combs hang j 
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Bach other, and are separated by passages but a few 
riiiiea wide. This position is not one of the least dif- 
ficult subjects of explanation ; nor would it be prac- 
ticable, did we conceive that their foundation was 
liud simultaneously by a number of workers. Blocks 
of wax are not reared here and there at the same 
time. A single worker deposits the niateriala in what 
seems the suitable direction — it departs, another re- 
places it — the block rises, and the bees sculpture its 
oppoMte faces alternately. But scarcely are some 
rows of cells constructed, when other two blocks si- 
milar to the first are established, one on each side, 
equally removed from it, and parallel. These very 
soon become small combs, for the bees work with as- 
tonishing rapidity ; and in a short time we discover 
other two, constructed in a position parallel to the 
preceding. All are extended in proportion to their 
earlier origin — that in the middle, being the farthest 
advanced, exceeds those parallel to its two faces by 
some rows of cells, and the latter exceed those fol- 
lowing them by a similar quantity. Thus the greater 
part of both surfaces of the comb are always conceal- 
ed by those nest to them. 

I shall not attempt to explain how the bees take 
such accurate measurements, and know the direction 
parallel to the original comb. But were they permit- 
ted to rear different blacks in the roof of their hive at 
the same time, it is obvious that the combs neither 
would be parallel, nor at suitable distances. 

It is invariably a single bee that selects and deter- 
mines the site of the first cavity, which, being esta- 
t Wished, serves to direct all the ulterior labours. Did 
each of several workers sketch a cell at once, the 
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symmetry to result from their operations would be 
endangered, for these iosects, strangers to subonti- 
nation, are subject to no discipline. A great mantl 
bees work on the same comb indeed, but they a 
guided liy a simultaneous impulse, as might be ci 
ceived, without stuilying their proceedings from (I 
outset. The impulse is successive ; — A sii 
begins each partial operation, and sereral others si 
stitute their efforts, tending to the same end ; • 
apparently acts indiridually, either as directed by ths 
bees preceding it, or by the state in which it finds the 
work which it is to continae. If any thing can pre- 
sume consent almost unanimous, it is the inaction of 
the rest of the colony while a single worker proceeds 
to determine the positioii of the comlt. After others 
assist it in estending the l)!ock they cease ; but a 
single individual of a different profession, if the word 
may be allowed, comes to sketch the bottom of a cell, 
the preparation for another kind of work. It is a 
base or foundation for establishing the whole edifice. 
A delicate sense of feeling obtains through the parti- 
tion the situation of the margin of the opposite cavity, 
which aids the worker in the proper division of the 
bottom of the new cells. But it b not by means of 
the margin only that they discover the direction tn 
be followed — we are convinced that they prolit by 
variouB circumstances to guide themselves in thdr 
excavations. 

The bee, however, which forms the first cell, ia t 
remarkable esception — It works in a rough mass, and 
thus has nothing to point out the way. Instinct is its 
sole conductor. The workers sketching the cavities 
of the second row, on the contrary, can profit by the 
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s margins and angles of the same surface, as a 
jroond or point of departure for future operations. 

Their work is executed witb much less rapidity in 
aacending, than when prosecuted in the opposite di- 
rection. This was very favourable to our observa- 
tions, otherwise it would have been impossible to fol- 
low the detail of their proceedings. Yet the tardiness 
of the bees here had its incouveniencies — their work 
was sometimes interrupted during hours — the mate- 
rials were wanting, or they were not sculptured soon 
after being deposited, or several blocks arose on the 
same slip. The operations evidently were relaxed 
and impeded ; and we were enabled to form an accu- 
rate opinion of their architecture only from the diffe- 
rent small combs established. 

To ascertain whether the above described facts suc- 
ceeded under ordinary circumstances, J constructed a 
new hive, the top of which consisted of glass and 
. jvooden slips or spars alternately. By means of a 
V at each end of the slips, any one could be 
i so much as to admit of convenient observation, 
t might be replaced witUont deranging the bees. 
Plate I. fig. 5, b. 

Having lodged a, swarm here, we allowed sufficient 
time for commencement of the first cells, when, turn- 
ing the screws to bring up the work, we beheld cavi- 
ties similar to those foi'med by the operations of bees 
in ascending. Then lowering the slip, they continu- 
ed, and our observations being renewed in some mi- 
nutes, we found the work farther advanced. The 
cells of the two faces were unlike each other — the 
bottom had vertical trapeziums, but only those in 
^Lfront had a lozenge in the under part. Cells of the 
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t were tlien begun, and every thing 
ceedcd od the eame principles, and by the same 
dations as when the comb was constructed upwi 

It is clear, in my opinion, therefore, that the 
cuhLr coniiguration of the first cells of both faoee 
termines invariably the figure of the pyramidal bot 
of all the Kulisequi-'nt oellsi 

When I compelled the bees to work upwards, 
usually commenced their combs on Ihe flat part of . 
slips. But they were not always so docile, and' 
peatedly extended old combs in the place wl 
wisheil tiiera to Ituild new ones, 

If a comb be put under a spn.r, and the bees 
upwards, they begin by lengthening the cells, so 
project a little beyoud the spar, and then go on 
others on the vertical surface or side of the spar 
the bottoms «k flat, being the spar itself. On , 
ing the npper edge, they extend the extreiatties oif i 
last constructed cells to tlie middle uf the horii 
surface of the spar, where they raise a block, and 
sculpture it after the prolongation of tht«e cells. 
They now give the shape peculiar to the bottom^ 
the foundation row to that of the first which they, 
tahtiah here, and three lozenges to the bottom of 
subseijuent cells — fig. ■15." 

Bees can thus form cells on wood of an bcx^< 
figure, without having a pyramidal bottom, and 
pendicular margins opposite to guide them. Buti 
though these Hat bottomed cells are less regular 
the common cells, and have somewhat angular mar^tis, 
an hexagonal character is always discernible. 
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Having aeen bees work botli up and doivn, it was 
^natural to investigate whether we could compel ihem 
to construct their conibs in any other direction. We 
tried to confound them with a hive glazed above and 
below, so that they had no place of support but the 
upright sides of their dwelling. Lodging themselves 
in the upper angle, they built their combs perpendi- 
cular to one of these sides, and as regularly as those 
which they usually build under a horizontal surface. 
The foundations were laid on a place which does not 
serve naturally for the base ; yet, except in the dif- 
ference of direction, the first row of cells resembled 
those in ordinary hives. The others were no less fit 
for use, distributed on both faces, and the bottoms al- 
ternately corresponded with the same symmetry. 
I put the bees still to a greater trial. As they now 
fltified their inclination to carry their combs, in the 
lortest way, to the opposite side of the hive, for they 
■ uniting them to wood, or a surface rougher 
tliaii glass, I covered it with a pane. Whenever this 
smooth and slippery substance was interposed between 
them and the wood, they departed from the straight 
line hitherto followed, anil bent the structure of their 
comb at a right angle to what was already made, so 
that the prolongation of the extremity might reach 
another side of the hive, which had been left free. 

Varying this experiment after several fashions, I 
saw the bees constantly change ihe direction of their 
combs, when I approximated a surface too smooth to 
admit of their clustering on it. They always sought 
the wooden sides. I thus compelled them to curve 

I the combs in the strangest shapes, by placing a pane 
•t a certain distance from their edges. 
L 
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These results indicate a degree of instinct truly 
wonderful — tlicy denote even more than instinct, for 
gloss ia not a eul)stance against which bees c 
warned by Nature. In trees, tlieir natural abd 
there is nothing that resembles it, or with the a 
polish. The most singular part of their pre 
is changing the direction of the work before a 
at the surface of the glass, and while yet at a diatai 
suitable for doing so. Do they anticipate tbe } 
convenience which would attend any other mode of 
building P 

No less curious is the plan adopted by the bees fur 
producing an angle in the combs — the wonted fashion 
of their work, and the dimensions of the cells, must 
be altered ; therefore, the cells on the upper or con- 
vex side of the comb are enlarged — they are construct* 
ed of three or four times the width of those on tbe 
opposite surface. How can so many insects, occupied 
at once on the edges of the combs, concm' in giving 
them a common curvature from one extremity to the 
other? How do they resolve on establishing cells w 
small on one side, while dimensions so enlai^ed are 
bestowed on those of the other ? And is it not still 
more singular, that they have the art of making a 
correspondence between cells of such reciprocal dis- 
crepancy ? The bottom being common to both, the 
lubes alone assume a taper form. Perhaps no other 
insect has afforded a more decisive proof of tbe re- 
sources of instinct, when compelled to deviate firom 
the ordinary course. 

But let us study them in their natural state, and 
there we shall find that the dia 
must L>e adapted to the individuals which t 
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bred in them. The cells of males have the eame 
figure, the same number of lozeages and sides as those 
of workers, and angles of the same size. Their dia- 
meter is three and oae-third lines, while those of 
workers are only two and two-fifths. 

It is rarely that the cells of males occupy the higher 
part of the combs. They are generally in the middle 
or OD the sides, where they are not isolated. The 
manner in which they are surrounded by other cells 
alone can explain how the transition in size is effected. 
When the cells «f males are to be fabricated under 
those of workers the bees make several rows of inter- 
mediate cells, whose diameter augments progressively, 
until gaining that proportion proper to the cells re- 
quired ; and in returning to those of workers a degra- 
dation is observed in a manner corresponding. 

Usually there are three or four rows of Intermediate 
cells. The first of those for males still participate in 
the irregularity of the adjoining margins, the bottoms 
there corresponding to four cells instead of three. 
Their furrows are always in the direction of the mar- 
g;in9, but on one face the side of the cell, instead of 
being immediately opposite to the centre of the cell 
on the reverse, divides it unequally, which altera the 
shajK of the bottom, so that it no longer contains 
three unifonn lozenges, but consists of pieces more or 
less irregular.* 

The farther removed from the transition cells, those 
of the males become more regular. Several rows are 
free of any defect. But the irregularity is resumed 

* This port of the lubject cannot be eaail; underatood. 

tithout actually inspecting combs and attending to the Eubse- 
Mnt eipltnuicns— 7. 
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OD tlieir opposite confines, nor does it disappear itiitil 
Bcveral rows of workers' cells, of an extiaordiua^ 
fasliion, are interposed. 

Bees, in preparing the cells of n 
establish a blocli or lump of wax on the edge of tl 
comb, thicker than is usually employed for those o 
workers. It is also made higher, otherwise the same 
order and symmetry could not be preserved on a larger 
scale. 

Several naturaliBts notice the iiregnlarities in tl 
cells of bees as so many defects. What would 1; 
been their astonishment had they observed that p 
of them are the result of calculation. Had they M- 
lowed the imperfection of their organs, some othra 
means of compensating them would have been granted 
lo the insects. It is much more surprising that they 
know to quit the ordinary route, when circumstances 
demand the construction of enlarged cells ; and alter 
building thirty or forty rows of them, to return to the 
proper proportions from which they have departed, by 
successive reductions. 

It appeara that the particular species of cells to b« 
constructed by bees is determined by the laying of 
the queen. They never build the cells of males so 
long as she produces the eggs of workers ; but when 
she wants a place for depositation of the former, they 
very soon become sensible of it — they are seen form- 
ing their cells irregularly, gradually giving them 
greater diameter, and finally preparing a cradle for 
reception of the whole masculine race. 

There is another circumstance under which bees 
augment the dimensions of their cells, nameljTi vbt 
there is an opportunity for a great collection o 
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(Jot only are they then constructed of a diameter 
much esceeding that of the common cells, bnt they 
are elongated throughout the whole apace admitting 
it. A great portion of irregular comb contains cells 
an inch, or even an inch and a half in depth. 

Bees, on the contrary, Bometimea are induced to 
shorten their cells. When wishing to prolong an old 
comb, whose cells have received their full dimensions, 
tfaey gradually reduce the thickness of its edges, by 
gnawing down the sides of the cells, until restoring it 
to its original lenticular form. They add a waxen 
block around the whole circumference, and on the 
edge of the comb construct pyramidal bottoms, such 
as those fabricated on ordinary oct-asions. It is ii 
certain fact, that a comb uerer is extended in any 
direction unless the bees have thinned the edges, which 
are diminished throughout a sufficient space to remove 
any angular projection. 

The law which obliges these insects partly to de- 
molish the cells on the edges of the comb before 
enlarging it, unquestionably demands more profound 
investigation. How can we account for instinct lead- 
ing them to undo what they have executed with the 
utmost care ? The wonted regular gradation, which 
may be necessary for new cells, subsists among those 
adjoining the edges of a comb recently constructed. 
But afterwards, when those on the edge are deepened 
like the cells of the rest of the surface, the bees no 
longer preserve the decreasing gradation which is 
seen in the new combs. Thus, it is evidently for the 
purpose of restoring the comb to its primitive form, 
^whioh prepares the circumference for eniargment, that 
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they reduce the depth of the cells proportionally to 
their distance from the edge. 

All the anomalies exhibited in the labours of bees 
are so well appropriated to the object proposed, that 
they seem to constitute part of the plan under which 
the creatures act> and which concur for the general 
order. 




The original foundation of a comb eompreheuUs 
three or four cells — sometimes more ; and after being 
continned of that breadtb for two or three inches, it 
begins at about three-fourths of this length to be en- 
larged. 

Were the work prosecuted only in descending, it 
would form a narrow stripe, and advance slowly. 
But it is necessary that it should proceed rapidly, 
and that numbers of bees should be able to operate in 
■11 directions. The more the comb is enlarged below, 
i essential that it should rise immediately to 

ich the vault of the hive. 

It thence results, that all the cells of the first row 
are not constructed at once throughout the hive. 
Those alone can be considered primitive which are 
built before the broadening of the comb. Neverthe- 
less, the cells of that row formed either by ascending 
or obliquely have nearly the same eh^e as the primi- 
tive cells ; likewise, though there be somewhat greater 
confusion and irregoilarity, the general solidity suffers 
nothing. 

Sees work in all directions ; in every case their 
^—jtroceedings are uniform. Meanwhile we should be 
^kpDable to recognise the little original waxen block. 
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without adverting, that it appears like a ribband fwt 
or three lines broad, running round the edge of tl 
combs, and seemingly more compact than the i 
In this edge the bees sculpture their new cells ; 
here they deposit their scales of wax, labouring t 
the whole circumference at the some time, when tl 
iiave abundance of that eubstance. 

Although the work goes on in all points, it dol 
not advance in the same progression. 
quicker downwards than horiiontally, and slowest 
in ascending. Thence ensues the kind of lens or 
elliptic shape of the comb at the period of ita enlarge" 
ment; thence also the greater length that 
its being more pointed at tlie lower extremity, a 
narrower towards the top than in the middle, 
shape of the combs, therefore, is very regular — 
outline in general la void of any asperity ; bende^4 
singular harmony subsists among all the cells i: 
elongation. We have previously stated, that this I 
in proportion to their priority ; but investigating d 
fact with greater attention, we have observed thatS 
a new comb their length is proportioned to their c 
tance from the edge. Thus tlie first row of cells U 
not the deepest — the cells are there shallower than 
those in the middle of the comb, but when the comb 
acquires a certain weight, the bees hasten to prolong 
those ED essential to the solidity of the whole, aome- 
times making them deeper than those which follow. 

The cells are not perfectly horizontal, the orifiee 
being almost always a little higher than the bottom, 
which enables ns to ascertain the original position of 
a comb, though detached. Hence the asU of a 
is not perpendicular to the partition separating tl 
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faces of the comb. This fact, which has been hitherto 
overlooked, is aa insuperable bar to geometrical cal- 
culations regarding the figure of cella, because they 
have a cert^n inclination from the base. Sometimes 
they deviate from the level of the horizon above 20 
degrees, and commonly 4 or 5. 

Yet, whatever be their irregularities here, they are 
less conapicuouB than those of the bottom ; and fre- 
quently where these last are irregular, the tubes pre- 
serve a hexagonal shape. 

Bees ia general observe a tendency to symmetry, 
not so much perhaps in small details as in the totality 
of their operations. Sometimes, indeed, the combs 
exhibit a. singular formation, but on following all the 
minutiae of labour, we can, for the most part, assign 
reasons for the apparent anomalies. These insects are 
obliged to adapt themselves to localities — one irregu- 
larity produces another, and it usually originates in 
the arrangements which we make them adopt. The 
inconstancy of the temperature of the atmosphere af- 
fects the symmetry of the combs, from frequently in- 
terrupting the operations of those bees entrusted with 
their construction. We have remarked that less per- 
fection is offered by a work resumed than one of un- 
interrupted labour. 

On allowing too little interval between the spars for 
receiving the foundation of the combs, the work has 
assumed a particular direction. At first the bees did 
not seem sensible of the defect, but very soon they 
appeared to suspect their error, and gradually chang- 
ing the line of the work, they gained the customary 
E'''-'"ince8. This having given the comb a recurva- 
, new ones commenced opposite to its middle ue- 
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cessarily had the like deformity, which was imparted 
to all the otherg successively. Meantime, however, 
the bees endeavoured as much as possible to bring 
them back to the regular form. Often a comb U con- 
vex above, farther down the defect is rectified, and 
the surfaces of the lower part are brought to the 
per figure. 

We have seen their regard for symmetry eshibil 
in a manner still more decided. From a series of 
ceding irregularities, having been induced to plant two 
blocka instead of one on a epar, but not in the same 
line, they could neither be enlarged without interrupt- 
ing each other, nor could their edges unite, from their 
respective position. However, the bees adopted a 
very effectual plan — ^they curved the edg«s of the two 
oombs, and brought them to meet so perfectly that 
they could continue them together. The part above 
this junction diverged greatly from a straight line, but 
in proportion as the united combs were prolonged, 
their surface became more and more level, and at 
length perfectly uniform. 

A comb never commences with the cells of males, 
the first rows being formed of very regular small cells ; 
but the reciprocal correspondence among tliem soon 
ceases to be so exact, and the bottoms are leas ayin> 
metrical. It would be impossible for the bees to pro- 
duce an absolute correspondence between unequal 
cells and those perfectly regular — we frequently ob« 
serve little masses of wax occupying the intervtds be- 
tween them. By thickening the sides and rendering 
the circumferencemore circular they sometimes socoeed 
in uniting cells of different diameter, for they hare nu 
than one fashion of compensating irr^ulariUes. 
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^^k The inodifica,tion9 of tlie bottom of cells are so 
^^awch more decided and constant as to announce a de* 
terminate plan, and also explains their progressive en- 
largement. Examiniog a comb by a vertical liae 
from the beginning, and passing through the middle, 
we observe that the cella next to this line enlarge 
without much alteration of shape ; but the bottom of 
those adjacent no longer consists of three equal lo- 
MBges. Each, instead of correspondiug with three 
others, corresponds with four cells on the opposite 
face, while their ori^ces are not the less hexagonal. 
The bottom is composed of four pieces, two of which 
are hexagonal, and two rhomhoidal or four-sided, 
whose size and figure vary. These cells, which are 
somewhat larger than the third part of three opposite 
cells, comprehend a portion of the bottom of a fourth 
cell in their circumference. Undet the last regular 
pyramidal bottoms are found those having a bottom 
consisting of four ports, three very large and one a 
rhomb, very small. A great interval separates the 
two rhombs of the cells of transition, while the two 
hexagonal portions adjoin and are perfectly similar — 
Plate Vt fig. 46, 47. There is less inequality be- 
tween the two rhombs of the bottom a cell farther 
down — its circumference embraces more of the fourth 
cell on the apposite surface. Finally, we find a great 
number of cells whose bottom consists of four pieccB 
perfectly regular — namely, two elongated hexagons, 
and two lozenges equal, but smaller than those of the 
pyramidal bottom, fig. 48. Proportionally as we re- 
cede from cells whose bottoms contain regular four- 
t aided portions, whether by descending or proceeding 
from right to left, we observe the cells recovering 
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their ordinary form — that is, one of the lozenges con- 
tracts and at length disappears entirely — Sg. 49i 50t 
The pyramidal shape of the bottom is resumed, but gj 
larger dimensions than in the cells of the higher p 
of the comb. It is preserved with the utmost regii 
rity through many rows ; afterwards the cells i 
tered, and we remark the presence of four pieces i 
the bottom until the common cells are restored. 

Thus it is by encroaching a little on the limits ^ 
those of the opposite face that bees come at last f 
give their cells the largest dimeoHiona. The ^ 

tion of the traositioa cells being reciprocal t 

faces of the comb, it follows that the hexagonal cir- 
cumference on each embraces four cells. 

Having reached any degree whatever of this pro- 
gresaioD, the bees can stop there and preserve it in 
several consecutive rows. They seem to continue 
longest at the medium, where we find a great many 
oclla with the bottom quite regularly constructed of 
four pieces. Therefore, they could build the whole 
comb on this plan, were not their purpose to resume 
the pyramidal form they have left. In dimioishiDg 
the diameter of their cells, bees return by similar gra- 
dations, in an inverted order. 

It would be very ditficult to measure the inclination 
of the four-pieced bottoms ; but they seem a little 
shallower than those which are pyramidal, and it 
should be so, for the two lozenges being smaller, the 
lioe connecting their extremities is less depressed. 

In general, it appears that the form of the tube of 
the cell is more essential than the shape of the bottom, 
as we have seen bottoms of four irregular pieces wit] 
hesagonal tubes, and cells also of sis sides conatri 
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ed on glass or wood, which served for the bottom in- 
stead of wax. The figure of the bottom depends on 
the intersection of the outline of the cells on both 
faces, in the direction of the margins. 

The shape of the sides of the four-pieced bottoms 
differs according to the facettes from which they rise — 
those corresponding to one side of a lozenge and part 
of a hexagonal facette are bevelled, that they may be 
adapted to each other» while the two sides corres- 
ponding to the long side of the hexagon are rectan- 
gular parallelograms. 



CHAPTER X. 



COMPLETION OF THE CELLS. 

TuE aubstance whereof the cells are formed i 
origin of a dull white colour, flemi-transpareDt, i 
and uniform, without beiDg^mootfa ; but in 
it loses most of these qualities, or rather aequires □ 
ones. A yellowish tint pervades the interior Enrface 
of the cells ; their edges, now much thicker than at 
first, are far less regular, and, from being incapable 
of resisting the slightest pressure, they have at- 
tained a consistence of which they did not seem bi«- 
eeptible. 

We had remarked the greater proportional weight 
of finished combs than of those in a progressive 
state — that the latter break on the slightest touch, 
whereas the others rather yield than fracture. Their 
orifices have something glutinous -at this stage, and 
white cells melt at a much lower temperature of water 
than what liquifies the coloured cells. Old combs, 
therefore, contain a substance foreign to wax. 

In examining the orifices of the yellow oells, we 
perceived that their circumference was surrounded by 
a reddish, unctuous, odoriferous Tarnish, indication, q 
we thought, the resin propolis. Afterwards i 
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peared not to be restricted to the orifices, but that 
reddiali threads of it were applied around all the iote- 
rior of the sides, like a kind of soldering, at the 
points of contact of the different pieces, to strengthen 

Bees are obliged to interrupt their labour when they 
can procure no more wax, during which time, pro- 
bably, they varniah the edges of their cells. On re- 
suming their work, the cells are deepened, aud traces 
of the propolis remain pointing out where it has been 
applied. 

In so far as we were aware, these peouliarides had 
not struck any of the authors on bees ; therefore, it 
was important to ascertain that propolis enters into 
the composition of cella. 

The substance taken from the aides of a hive, and 
the fragments of cells bordered with it, imparted a 
golden yellow colour to ether, spirit of wine, aud spi- 
rit of turpentine. The brown matter of the cells was 
dissolved there, even when they were cold. In the 
two latter fiuida the orifices still retained the cellular 
form and their yeGow tinge after losing the varnish. 
This was also lost in ether ; and the cells, quickly 
whitening, disappeared with solution of the wax. 

The propolis of the orifices of cells and of the sides 
of a hive, being softened by gentle heat, could be 
drawn out in a thread. Nitrous acid, at a law beat, 
poured on both, whitened the yellow wax in a few mi- 
nutes ; but the varnish of the orifices and masses of 
propolis underwent no alteration. 

When some orifices were put into boiling water, and 
^_4lfi wax.melting, foroied a cake, the varnish remained 
^B||ti;ire above it, the hexagonal figure of the cells being 

i 
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preserved, while their diameter seemed a little c 
larged. 

Fixed eaustic alkali, which forms a kind of s 
with wax, had no effect on the varniah, though a 
were immersed in it several months. 

The substance colouring the edges of cells and d 
lines on their sides, therefore, have the greatest a; 
togy to propolis ; and the yellow of the cells h 
relation to the varnish at the places where the t 
unite. 

Notwithstanding my confidence in such conclusioi 
I felt that they would become indisputable, only t 
surprising the bees in collecting propolis. For n 
years I had fruitlessly endeavoured to find them a 
trees producing an analogous substance, though b 
ing seen multitudes returning laden with iL 

In July, some branches of the wild poplar, irlq 
had been cut since spring, with very large buds | 
of a reddish, viscous, odoriferous matter, i 
to me, and I planted them in vessels before hives in 
the way of the bees going out to forage, so that they 
could not be insensible of their presence. Within a 
quarter of an hour they were visited by a bee, which, 
separating the involucra of a bud with its teeth, drew 
out threads of the viscous substance, and lodged a 
pellet of it in one of the baskets of its limbs. From 
another bud it collected another pellet for the oppo- 
site limb) and departed to the hive. A second bee K- 
placed it in a few minutes, following the same pro- 
cedure. 

Young shoots of poplar, recently cut, did not 
seem to attract these insects, but their i 
had less consistence than the former. 
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Different experimenta proved the identity of this 
substance with propolis ; and nowhaviog only to dis- 
cover how the boes applied it fo use, we peopled a 
hive so prepared as to fulfil our views. 

The bees, building upwards, soon reached the glass 
above ; but unable to quit their habitation on account 
of supervening raios, they were three weeks without 
bringing home propolis. Their combs remained per- 
fectly wliite until the beginning of July, when the 
state of the atmosphere became more favourable for 
our observations. Serene warm weather engaged 
them to forage; and they returned from the fields, 
laden with a resinous gum, resembling a transparent 
jelly, and having the colour and lustre of the garnet. 
It was easily distinguished from the farinaceous pel- 
lets then collected by other bees. The workers bear- 
ing the propolis ran over the clusters suspended from 
tfae roof of the hive, and rested on the rods supporting 
the combs, or sometimes stopped on tlie sides of their 
dwelling, in expectation of their companions coming 
to disencumber thejn of their burden. We actually 
saw two or three arrive, and carry the propolis from 
off the limbs of each with their teeth. The upper 
part of the hive eshibited the most animated spec- 
tacle — thither a multitude of bees resorted from all 
quarters, to engage in the predominant occupation of 
the collection, distribution, and application of the pro- 
polis. Some conveyed that of which they had un- 
loaded the purveyors in their teeth and deposited it in 
heaps ; others hastened to spread it out, liefore hard- 
ening, like a varnish, or formed it into strings, pro- 
i^rtioncd to the interstices of the sides of the hive to 
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be filled up. NothiDg could be more direreified tlM 
the operatioHB carried on. J 

The liees apparently charged with applying the pa 
polis within the cells, were easily distinguished fitj 
the multitude of workers, by the direction of tH 
heads toivards the horizontal pane forming the rooU 
the hive, and, on reaching it, they depOEited their ba 
den nearly in the middle of intervals separating U 
combs. Then they conveyed the propoUi to the ra 
place of its destination. They suspended tbemselii 
by the claws of the hind legs to points of support, d 
forded by the viscosity of the propolis on the glaM 
and as if swinging themselves backwards and forwara 
brought the heap of this substance nearer to the cefl 
at each impulse. Here the liees employed their M 
feet, remaining fliee, to sweep up what the teeth im 
detached, and to unite the fragments scattered on 
the gliiss, which recovered all its transparency, wlw 
the whole propolis was brought to the vicinity of iH 
cells. 3 

After some of the bees had smootlied down afl 
cleaned out the glazed cells, feeling the way with tfaa 
antenns, one desisted, and having approached a hem 
of propolis, drew out a thread with its teeth. Tlj 
being broke off, it was taken in the claws of the ibfl 
feet, and the bee, re-entering the cell, immediatM 
placed it in the angle of two porlions that had bed 
Binoothed, in \vhich operation the fore feet and tea 

I were used alternately. But probably proving la 
clumsy, the Ilu^iad was reduced and polished, and ■ 
admired the accuracy with which it was adjusted whd 
the work was completed. The insect did not atfl 
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Returniag to the ceil, it prepared other parts 
of it to receive a second thread, for which we did not 
doubt that the heap would be resorted to. Contrary 
to our expectation, however, it availed itself of the 
portion of the thread cut off on the former occasion, 
arranged it in the appointed place, and gave it all the 
solidity and finish of which it was susceptible. Other 
bees concluded the work which the first had begun, 
and the sides of the cells were Bpeedily secured with 
threads of propolis, while some were also put on the 
orifices. But we could not seize the moment when 
they were varnished, though it may be easily conceiv~ 
how it is done. 

Experiments demonstrate that the matter impart- 
the yellow colouring to wax has no analogy 
with propolis. This is not the natural hue of wax, 
for tiew cells are white. But the whiteness gives 
place to a yellow tinge, which afterwards deepens. 
Sometimes the new combs yellow in two or three days. 
As other natnralists, I was inclined to ascribe the 
alteration to the heat of the hives — to the vapours 
disseminated in them — ^to the emanations of the honey 
— or of it and the pollen remaining in the cells ; yet 
these opinions could not support rigorous examina- 
tion. New combs have been observed to undergo no 
alteration in several months. Sometimes one face has 
been of a jonquil colour, and the other white ; and on 
the same surface we have observed a portion consist- 
ing of cells of a very lively yellow, while those adja- 
cent had lost none of their whiteness. Likewise a 
single cell has shown several of the sides yelloW) 
I others white on one side, or both white and yellow. 
[oney and pollen would have tinged all the sides uni- 
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formly, as far as they reached ; and the vapoars 
seminitted throughout the hive would have had 
iieral influence. 

In order to ascertain the effect of preserving t 
combs from the contact of bees, I took a hive diviiM 
in tlie middle, and kept "a piece of perfectly v 
comb in it during a month, liable to heat, moieLiri 
and all atmospheric vapoufB, without the colour being 
fttfeeted. Meanwhile, the comba exposed to the con- 
tact of the bees yellowed more and more, but thia 
colonnng was partial and distributed irregularly, i 
in stripes. Every thing argued that it resulted fifj 
some direct action on the part of the bees, not ii 
exposure in the interior of hives. 

Without actual discovery of the fact, ii 
induced to ascribe it to two different s 
ro the bees rubbing different parts of the body, the 
teeth or feet on the surfaces where they seem to rest! 
secondly, to the trunk sweeping from right to lefti 
like a fine, pliant pencil, when it appears to leave 
le sprinkling of a transparent liquid. We shall 
not affirm which of these operatii>na is the source of 
the yellowness of wax, but we incline to refer it to 
the first, because after the bees had rubbed certain 

iells witli their teeth and fore legs, we sometiim. - 

honght the colour altered. 
These insects do not restrict themselves to painting; 

ind varnishing their cells ; they are also occupied in 
giving greater solidity to the edifice itself, by meani 
of a mortar wiiich they know to compose for that pur- 

The ancients were acquainted with some of the 
properties of propolis ; and aware that the bees, un- 
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r certain circumatanceB, mixed it with wax, they 
'. name pissoceros to the corapound ; and how 
well they had studied tlie subject was proved by one 
of my esperimentsi 

I immersed some fragments of the compound taken 
from the sides of an old hive in ether, having already 
found that this fluid held a very small portion of wax 
in solution. Decanting it several times, I concluded 
that tho whole propolis was dissolved, when the fluid 
ceased to colour. Accordingly, tbe residue was found 
to consist of a little white was which tiie bees had 
oiised with it. 

Pliny believed that these insects used a mixture of 
wax and propolis in constructing the fixture or basis 
of the comb ; Reaumur, on the contrary, thought 
it only pure wax. Perhaps the opinion of sudi emi- 
nent naturalists may be reconciled by the following 
facts: — 

Soon aAer some new combs had been finished in a 
hive, manifest disorder and agitation prevailed among 
the bees. They seemed to attack their own works. 
The primitive cells, whose structure we had admired, 
scarcely were recognizable. Thick and massy wallsi 
heavy shapeless pillars were substituted for the slight 
partitions, previously built with such regularity. The 
substance had changed along with tbe form, being 
compo-ied apparently of wax and propoHa. From the 
perseverance of the workers in their devastations, we 
suspected that they proposed some useful alteration 
of their edifices ; and our attention was directed to 
the cells least injm'ed. Several were yet untouched ; 
but thu bees soon rushed precipitately on them, de- 
stroyed the tubes, broke down the wax, and threw off 
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the fragments. But ire remarked that the bottom of 
the c«lls of the first row was spared ; neither were 
the corresponding parts on both faces of the comb 
demolished at the same time. The bees laboured at 
them alternately, leaving some of the natural support*, 
otherwise the comb would have fallen down, whi<d 
wfta not their object ; they wished, on the contr 
to provide it a more solid base, and to e 
union to the vault of the hive, with a substa 
whose adhesive properties iniloitely surpassed t 
of was. 

The propolis employed on this occasion had b 
deposited in a mass over a cleft of the hive, and had 
hardened in drying, which probably rendered it more 
suitable for the purpose. But the bees experienced 
some difficulty in making any impression on it; and 
we thought, OS also had appeared to M. de Reaumur, 
that they softened it with the same frothy matter 
from the tongue which they use to render ^ 
ductile. 

We very distinctly observed the bees mix 
ments of old wax with the propolis, kneading the ti 
substances together to incorporate them; 
compound was employed in rebuilding the cells 
had been destroyed. But they did not now folloi 
their ordinary rules of architecture, for they were oc- 
cupied by the solidity of their edifices alone. Nighl 
intervening, suspended oar observations, but next 
morning confirmed what we had seen. 

We find, therefore, that there is an epoch in the 
labour of bees, when the upper foundation of th«ir 
combs is constructed simply of wax, as Reanmur ere. 
£ted, and that after all the requisite conditiosa have 
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n attained, it is converted to & mtsture of wax and 
ropolis, as remarked by Pliny bo many ages before 
us. Thus is the apparent contradiction between these 
two great naturalists explained. The first row of cells 
bad been temporarily established as a base, and to 
serve as a dii-ection for the pyramidal bottoms of those 
to be subsequently constructed. So long as the ma- 
gazines were not quite full, this was sufficient to sup- 
port the edifice ; but plates of wax so thin probably 
would liave been inadequate to sustain the weight of 
several pounds. The bees seemed to have anticipated 
the eventual inconvenienue — they destroyed the frul 
sides of the first row of cells, to form strong pillars 
and waxen walls of a viscous and compact substance. 
Perhaps the alteration depends on the concurrence of 
special oircumstanceH, nor does it ensue at a marked 
and regular period. Sometimes the bees only border 
the sides of the upper cells with propolis, without 
changing their shape, or strengthening them. 

But this is not the utmost extent of the foresight of 
these insects. When they have plenty of wax, they 
make their combs the full breadth of the hive, and 
solder them to the glass or wooden Bides, by struc- 
tures, more or less ^preaching the form of cells, as 
circumstances admit. But should the supply of wax 
fwl before they have been able to give sufficjent dia- 
meter to the combs, whose edges are rounded, large 
intervals remain between them and the upright sides 
of the hive, and they are fixed only at the top. 
Therefore, did not the bees provide against it, by 
constructing great pieces of wax, mixed with propolis, 

Ethe intervals, they might be borne down by the 
ght of the honey. These pieces are of irregular 
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shape, Btrangely hollowed ont, and their cavities v 
of »ynimetty. 

During winter, a comb in one of my bell glut 
hives, having been originally insecure, fell down, but 
preserving its position parallel to the rest. The hees 
were unable to fill up the vacuity left above it, be- 
cause they do not build combs of old was, and none 
new could be then obtained. At a more favourable 
season they would have entailed a new comb on the 
old one ; but now theif provision of honey could not 
be spared for the elaboration of this substance, which 
induced them to ensure the stability of the comb by 
another process. 

Crowds of bees taking wax from the lower part of 
other combs, and even gnawing it from the surface of 
the orifices of the deepest cells, they constructed 
many irregular pillars, joists, or buttresses, betwi 
the sides of the fallen comb, and the others on 
glasD of the hive. All these were artificially adapted^' 
to localities. Neither did they confine themselves to 
repairing the accidents which their works had sus- 
tained. They seemed to profit by the warning, to 
guard against a similar casualty. 

The remaining combs were not displaced ; there- 
fore, while solidly adhering by the base, we were 
greatly surprised to see the bees strengthen their 
principal fixtures with old was. They rendered them 
much thicker than before, and fabricated a number of 
new connections, to unite them more firmly 
other, and to the sides of their dwelling, 
passed in the middle of January, a time that tl 
insects commonly keep in the upperpart of their hi' 
and when work is no longer seasonable. 
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I may restrain myself from reflections and com- 
mentaries, but I acknowledge that at such measures I 
cannot suppress sentiments of admiration. 



EXPLANATION 



VIGSEITE AND PLATES. 



ViotTETTE. — In the Vignette which precedes this 
volume, the reader will find an illustration of the ex- 
ternal appearances which characleriae the seses of 
the Honey-bee. With the aid of these illustration a, 
and the following description extracted irom the In- 
troduction to Entomology, by Kirby and Spence, a 
very complete idea may be formed of the features 
which distinguish the inhabitants of the hive. The 
society of a hive of bees, besides the yonog brood, 
consists of one female or queen, several hundreds of 
males or drones, and many thousand workers ; and of 
these the foUotving are the most distinctive features; 
I. The Female or Queen is considerably longer 
than that of either the drone or the worker. The 
prevailing colour in all three is the same, black or 
black-brown ; but with respect to the female this 
does not appear to be invariably the case. Reaumur 
afRrms, after describing some difiercnces of colour in 
different individuals of this sex, that a queen may al- 
ways be distinguished, both from the workers and 
males, by the colour of her body. If this observa- 
^^^on be restricted to the colour of some parts of her 
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body, it is correct ; but it will not apply to all gene- 
rcJIy ; (unless, as I suspect may be the case, by ihe 
term body he means the abdomen ;) for, in all ihat I 
have had an opportunity of esamloing, the prevailing 
colour, as I have slated it, is the same. 

The head is nut larger than that of the workers ; 
but the tongue is shnrter and more slender, with 
straighter maxil(<e. The mandibles are forficate, and 
do not jut out like theirs into a promineot an^; 
they are of the colour of pitch with a red tinge, and 
terminate in two teeth, the exterior being acute, and 
the interior blnnt or truncated. The tabrum or 
upper-lip is fulvous ; and the antenna are piccous. 

In the trunk, the tegaUe or scales that defend the 
base of the wings are rufo-pic€ous. The tvitigi reach 
only to the tip of the third abdominal segment. Tho 
tarn and the apex of the tihix are rufo-fulvoas. 
The posterior tibits are plane above and covered with 
short adpressed hairs, having neither the eorliievla, 
(or marginal fringe of hairs for carrying the masses 
of pollen,) nor the pectcn s and the posterior planUt 
have neither the brush formed of hairs set in strite, 
nor the anricic at the base. 

The abdomen is considerably longer than the head 
and trunk taken together, receding from the trunk, 
elongate -conical, aud rather uharp at the anus. The 
donal segments are fulvous at the tip ; covered wilh 
very short, pallid, and in certain lengths, sliii 
adpressed hairs ; the first segment being very e 
and covered with longer hairs. The ventral 
menta, except Ihe aual, n^ich is black, are falvesi 
or rufo-fulvous, and covered with soft, longer 
The vagina of the spicula (commonly .called 
«ting) is curved. 

II. The Male Bee, or Drone, is quite the reverse of 
. his royal paramour; his body being thick, short, and 
clumsy, and very obtuse at each extremity. It is co- 
vered also, as to the head and trunk, with dense hain. 
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There are two descriptions of males — one not bigger 
than the ■workera, suiiposed to be produced from a 
male egg laid in a worker's cell. The cojnmon males 
are miich larger, and will counterpoise two workers. 

The head is depressed and orbicular. The tojtgue 
is shorter and more slender than that of the female; 
and the mandibUi, though nearly of the aame shape, 
are- smaller. The eyes are very large, meeting at the 
back part of the head. In the space between them 
are placed the antennrs and stemmala. The former 
consist of fourteen joints, including the railicle, the 
fourth and iifth being very short and not easily dis- 
tinguished. 

The trunk is large. The wtngi are longer than 
the body. The lega are short and slender. The 
potterior libita are long, club-shaped, and covered 
with inconspicuous hairs. The posterior plantw are 
furniahod underneath with thick-set scopulce, which 
they use to brush their bodies. The claw-joinU are 
fulveacent. 

The abdomen is cordate, very short, being scarcely 
so long as the head and trunk together, consisting 
of seven segments, which are fulvous at their apex. 
The first segment is longer than any of the succeed- 
ing ones, and covered above with rather long hairs. 
The second and third dorsal segmentd are apparently 
naked; bat under a triple lens, in a certain light, 
some adpreased hairs may be perceived ; — the re- 
maining ones are hairy, the three last being indexed. 
The ventral segments are very narrow, hairy, and 
fulvous. 

Ill, The fForAo's are females, and are of two sorts, 
the wax-makers and nurses. They may, according 
to Huber, be divided into fertile and sterile, for some 
of them, which, in their infancy, are supposed to have 
partaken of some portion of tie royal jelly, lay male 
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The bodif of the worker is oblong, and of n 
smaller dimensions than either of the preceding. 

The head triangular. The mandtbiea are pn 
nent, bo as to terminate the- head in an angle, to 
less and forcipate. The tongue and maxiUee i 
long and incurved ; the labrum, and antenna black. ^ 

In the trunk the tegvl<B are black. The teingt 
extend only to the apex of the fourth segment of lie 
abdomen. The legs are all black, with the digilx only 
rather piceous. The posterior lihite are naked abov^ 
exteriorly longitudinally concave, and interiorly lon- 
gitudinally ounvex ; furnished with lateral and recum- 
bent hairs to form the corbicvla, and armed at the end 
with the pecten. The upper surface of the posterior 
plantce resembles that of the tiHiB ; underneath Uiey 
are furnished with a scopvla, or brush of stiff hairs 
set in rows: at the base they are armed with stiff 
bristles, and exteriorly with an acute appendage, or 
auricle. 

The abdomen is a little longer than the head and 
trunk together ; oblong, and rather heart-shaped — 
a transverse section of it ie triangular. It is covered 
with loiigish flavo-pallid hairs : the first segment is 
short with longer hairs ; the base of the three inter- 
mediate segments is covered, and as it were bandeii, 
with pale hairs. The apex of the three intermediate 
ventral segments is rather fulvescent, and their base 
is distinguished OQ each side by a trapezifonn wax- 
pocket covered by a thin membrane. The sting, <a 
rather vagina, of the spicula is straight. H 



Plate I. fig. 1. — The leaf or book hive, consisting d| 
twelve vertical frames, such as fig. 3, applied parallel 
to each other, and connected together. The sidesy^ , 
fg, fig. 3, are twelve inches long ; the cross spersgf , 
nioe or ten ; the thickness of both the sides and 
spars an inch, and the breadth of the sides of the 
frame an inch and a quarter, which last dimeosioi 
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lould be exactly observed. A piece of comb, a a, is 
jntroduced to guide the bees in their work, supported 
on a moveable slider e, which may be elevated or de- 
pressed by the pegs e »• The comb is secured by the 
pegs h h ; and iu tig. 4, the position of those corres- 
ponding on the opposite sides, as well as the whole 
Apparatus, is illustrated. 

The twelve frames, all Dumbered fig. 1, are covered 
by two shutters, b b, at the ends. Between 6 and 7, 
two frames, a a, each with a shutter, are inserted to 
separnte the bees in forming au artificial swarm. The 
entrance at the.boitom of each frame may be opened 
at pleasure ; but the whole, except the first and last, 
should be kept close. It is explained by fig, 2, show- 
ing the hive partly open, how the component frames 
may be connected by means of hinges, and opened 
like the leaves of a book. 

Fig, 5, a glass boK, a, lur exposing the work of bees 
while enlarging their combs upwards. Fig. 5, b, a 
box with moveable wooden spars, which eao be raised 
and depressed by a screw at each end, a », for expos- 
ing the progress of the cells. 

Plate II. All the figures are magnified. Fig. 6, 
the sexual organs of ihe drone, as particularly de- 
sG;ribed by Swammerdani snd Reamiir. Last segment 
flf the abdomen a i a membranaceous sac m ; a l»is- 
funned portion i I, oommimicating by a duct s r, with 
the two vesiculas seminales g s, ivhich are connected 
with the vasa deferentia d d, and the latter with the 
testes 1 1. A pallet-shaped substance p ; two appen- 
dages e c. Fig. 7, a separate view of the portion re- 
BembliDg a lens i I, afler rupture of the duct. It is 
composed of two shelly plates, i e, i e, and two carti- 

'nous n-n, together with, what is supposed theprin- 

.1 organ r. 

Fig. 6. Unexpandcd aesnal organs of the workers ; 
portions of the spinal manviw b b ; the 
sting, with'ns appendages a, and poison bag d. 
2c2 
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Fig, 10, U, i2, Compamlive configuratioi 
abdomen of workers, males, and queens. 

Plate III. All the figures are magoificij. Fig. Ip 
Segment of the abdomen of b. worker, showing the n 
ceptacles wherein the scales of was are produced. 

Fig. 14. Scales extracted from the receptacles. 

Fig. 15. A reticulation lying under the scales in di 
segment, fig. 16. 

Fig. 17, IB, 19. Views of the teeth or mandibles a 
bees. I 

Fig. 20, 21, 22. A limb of the third pair, and M 
different parts. The leg c, where the pollen is col- 
lected in a corbiculus or basket. The shell; teeth, a, 
fig. 22, at the junction of the leg with the foot, em- 
ployed as pincers by bees to eictract the scales froM— 
under their rings. ^M 

Plate IV. fig. 23, 24. A bee extracting a. scale M 
wax, and preparing it for work. ^M 

Fig. 25. A cell of the first or foundation row, hav^ 
ing a pentagonal orifice. 

Fig. 26, Front view of the first and second row of 
cells, a J reverse of the same portion, 6. 

Fig. 27- Foundation and secoud row of cells maj 
nified to illustrate the difFerent structure of the t 

Fig. 28. The bottom of a front cell of tlie first roDj 
consisting of two trapeziums, a b, and a lozenge 
also shown in fig. 27, ab c. 

Fig. 29. The bottom of a reverse cell «f the fi 
row, consisting of two trapeziums, a b. 

Fig. 30, 31. Front and reverse of the bottom of tl 
first and second row of cells. Fig. Z%fa, b g, tfal 
alternate quadrilateral pieces of the former ; g b, ajj 
those of the latter ; c d e, the lozenges fomung t 
bottom of the second row. 
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Fig. 32. Commencement of the first cell. 

Fig. 33. Commencement of the first e«ll on the op- 
posite side of the comb- 
Fig. 34. Foundation cell on the front. 

Fig. 33. Foundation oella on the reverse, and one 
of the second row, showing that the former are penta- 
gonal, and the latter hexagonal. 

Fig. 36, 37. Blocks of wax in which the cells are 
excavated. 

Plate V. All the figures excepting 45 are magnified. 

Fig. 38, 39, 40. Progress of a foundation cell of the 
first row. The real position of these figures and of 
some of the others is inverted, though represented 

iright in the engraving, as bees work downwards. 

Fig. 40, ff d a. The base of the cell or roof of the 

Fig. 41. Two foundation cells behind the former, 

also attached to k d k, the roof- 
Fig. 42, 43. Front and reverse of the first and se- 

coitd row of celts in progress, according as additions 

are made to the block of wax. 

Fig. 44. Formation of a cell of the second row, 
lowing the curvature of tlie margin p r iii, to be 
inverted to the rectilinear margins jii r m of fig. 42. 
Fig. 45- Comb begun under a spar, and continued 
iwuds above it. 

Fig. 46, 47, 48, 49, 50. The bottom of transition 
Us, consisting of four pieces, and their return to 



APPENDIX. 



I. Generation of Bees. — The aotlior Leib entered on 
prolix anatomioal details, in explanation of the theoTy 
of the generation of bees, which many will think ai- 
interestii^, and an intemiptioD of the narrative. 
Therefore, the subject, and several relative esperi- 
ments, have been abbreviated by the tranglator. 

SwaBimerdam was unable to discover the extern^ 
termination of the oviduct of the queen, whioh the 
author has ascertained to be in the last ring of tha 
abdomen ; also that the eggs are dropped by it into 
kind of cavity, from whioh they are qnickly dii 
charged. 

He has discovered certain parts among the sexttol 
organs of the male, that are lost in corameroe with 
the qneens ; particularly fig. 7, Plate It., which he 
considers as corresponding to the principal (vgan of 
other animals. 

He obtained a number of females after Schirach'i 
method ; and, on the tenth of July, successively re- 
leased three, which were four or five days old, and stiU 
in a virgin state. Two departed several times i their 
absence was short and fruitless : the third profited 
better by her freedom. The first and second time her 
absence was sliort ; but the last continued thirty-five 
I, when she returned in a very ditferent 
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L minutes, when she returned in a very different oondi- ^1 
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.3 admitted no doubt of what had hap- 
pened, for she exhibited the organs of the male that 
ud rendered her a mother. They were disengaged 
by herself; she was allowed to enter her hive, and its 
entrance adapted so that she could not leave it unno- 
ticed. No eggs were found in it on the seventeenth j 
the queen was as elender as on the first day, there- 
fore she had not been fructified. ISeing again set at 
liberty, she departed twice, and returned with evidence 
of a second union. The eggs which she laid af^ this 
event showed that it had been more successful ; but a * 
repetition is rarely requisite. It was remarlied on 
only two occasions. 

On the eighteenth, a virgin queen twenty-seven 
days old was released ; she departed twice. Her se- 
c>.ind absence lasted twenty-eight minutes, when she 
returned with ihe proofs of her union. On the 19th 
another queen, four days old, was set at liberty ; she 
also departed twice. Her first absence was short i 
the second continued thirty minutes, when she return- 
ed with the evidence of fecundation. 

In a subsequent esperiment, two virgin queens 
were liberated on the twentieth. The first had been 
abroad on the preceding days, but the scarcity of 
males had prevented her impregnation. She now re- 
turned with the' wonted organs, of which she divested 
herself with her feet. The second queen departed 
twice. Her first absence was short as usual ; the next 
lasted half an hour, when she returned impregnated. 

It appeared to the author that additional evidence 
of the preceding facts might be obtained, by seizing the 
male on its return which had rendered a queen a mo- 
ther i and this could be expected only if sudden death 
did not follow. His assistant, believing that he could 
easily distinguish those dying- unmutilated by their 
commerce, engaged in examining the whole found 
dead at the hives during the season of swarming. 
^LA^^r " painful research, some were actually discover- 
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ed dead, and deafly in a mutilated state. None of 
their usual orf^iins remained, or only eoine decayed 
portions of them. It was thence established that die 
malea perish, but that mutilation ia not followed bf 
immediate death, aa they have time to return to 109 
Bite of the hive. 

II. Secretion of Wax The author had committed 

the dissection of bees to Miss Jurine, a yotiiig Udy 
diatingaished by her talents and her taste for natural 
lustory, for the purpose of investigating the orgBiis 
destined tor secretion of wax. 

On carefully removing tlie four wax segments of a 
worker, this skilful anatomist found an adipose niein- 
brane interspersed with tracheffi, and perfectly n 
bling that whi<:h iiad been recognised by Swammei 
below the upper segments of the abdomen. 
exists beneath all the segments, while wax vp\ 
only in the lower ones, it is not to be presumed the 
secretory organ : and from examining the abdomen 
of the violet bee [sylocopa violacea,] and of two 
oies of waaps, she was satisfied of the fact. 

A whitish membrane, covering the internal 
of that portion of the wax segments provided with 
receptacles, was afterwards discovered. It could 
easily removed by maceration ; and, presented to 
microscope, appeared to consist of a beautifiil net, 
very small hexagonal meshes, full of a liquid as ll " 
as syrup. It was also found under the same segmi 
of the abdomen of hninbie bees, but occupying 
their inferior half. This membrane is most 
tible when bees are building their combs ; 

times it is indistinct, but then it is so full of ll 

whitish matter, that it might be taken for scales of 

Detaching the reticulation from the ring to ascer* 
tain whether it contained real wax, or only preparfto 
tions for it, and taking the scales of «'as themselveii, 
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E> Jurine put each into a separate veasel, and poured 
loiling water over tliem. The latter melted, but no 
waxy particle escaped from the former. 

She likewise endeavoured to discover the vesaela 
ootumuni eating with tlie reticulation, and how the wax 
tranauded from the abdomen. However, on dissect- 
ing a nmnber of bees, oothing except minute trachece, 
immediately comma ni eating with the reticulation, were 
discernible. Following another plan, she fed bees for 
some days on honey, coloured with lac j yet this sub- 
stance did Dot reach farther than the digestive organs, 
and injections of mercury were attempted as unsuc- 
eessfulLy. 

M. Jurine conjectured that was might be formed by 
a transudation through the stomach, which is very 
much gorged while bees work iti that substance. She 
found, by gently pressing the stomach of several wax 
workers, half the liquid it contained escaped into the 
abdominal cavity. Its taste was saccharine; and the 
same bees having been afterwards exposed to mode- 
rate heat, it assumed the consistence of dried syrup. 
Bees having several methods of obtaining such a pivs- 
sure, she asks, may it not be attended with similar ef- 
fects ; and may nut the liquid transuding the stomach, 
reach the hexagonal reticulation, where it receives a 
preparation suitable for its conversion to wax? 

Unable to discern any channels of communication, 
M. Jurine stretched out the abdomen of several work- 
ers having wax scales, to remove them with more fa- 
cility. Then pressing the was segments with the 
head of a needle, she saw their receptacles insensibly 
moistened with a Uquid, of the consistence of syrup, 
observed nowhere besides. It acquired still greater 
consistence, but no waxy appearance, when the bees 
in tHs condition were exposed to heat. 

The same experiment having been repeated on bees 

I that had been dead several days, and were somewhat 
dried, the wax scales broke into fragments on attempts 
* • * 
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to remove them. By the Eimple expedient of pressing 
the wax segments several times, the scales could be 
obtained eutire ; nor was this to be ascribed to an; 
thing but the oozing of the matter like syrup into their 
receptacles, as had been remarked in the precedii^ 
csperiment. 

The reticulated membrane, which occupies noi 
excepting the wax receptacles in workers, is repla 
in queena by one extending over two-tbirds of 
anterior part of each segment. Its fine and delii 
testnre is ascertained by means of the micrasci 
Removing this membrane, M. Jurine remarked, 
the organization of the scale exhibited 
tissue, much more decided in the half of 
corresponding to the wax receptacles of the workes) 
than to the posterior half. Being thence led to nor* 
rower inspection of the shell of the wax segment of 
workers, she I'ound it perfectly smooth in tlie pa ' 
where the receptacles are situated, and resemblii 
that of the queen throughout the rest of the segmi 

Males are altogether destitute of the adipose 
brane and the he^tagonal reticulation ; and mu 
fibres with trachea, disposed as in the worker, appean 
in their place. The organization of the shell of the 
rings displays the same hexagonal tissue as that of the 
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III. Origin of Wax. — The author gives a 
from a Memoir by the late Dr John Hunter, where! 
preceding opinions on tlie formation of wax ; 
tionedi 

He observes, that the materials forming the coin 
are in a different state as a composition, from wh| 
they appear in any vegetable where they are fool^ 
The pellets brought home on the legs of beea, wbiq 
had been previoualy supposed the soiu-ce of wax, ai 
only the farina of tiowera. Endeavouring to ai 
whether they contained a quantity of oil suilicient || 
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account for the quantity of was formed from them, 
and to learn whether they coutained oil, he held ona 
near a candle ; it burnt, but without the sraell of 
■wax, and emitted the same smell as farina did in 
burning. 

Dr Hunter remarked that the pellets are of different 
colours on different bees, but always of the same colour 
on both legs of the same bee j whereas the shade of 
new made comb is uniform. The farina is collected 
with greater avidity for old hives, where the comb i§ 
complete, than for those where it is only begun, which 
would hardly be the case were it the elements of was. 
Two days usually elapse before the bees of a new co- 
lony bring home pellets on their legs, and then the 
number of gatherers increase, because some cells are 
now formed to receive it, and some eggs are liud 
whose young will soon require it for food. 

When the weather was so cold or so wet in June as 

to prevent a young swarci from going abroadj as much 

comb was constructed, nevertheless, as had been made 

in an equal time when the weather was favourable. 

■ Was, in Dr Hunter's opinion, is formed by the bees 

s ; it may be called an external secretion of 

I, and originates between each plate of the under side 

t the belly. On first observing it, in examining a 

n>rker, he was embarrassed to explain its appearance, 

|tad doubted whether new plates were forming, or 

tether bees cast the old ones like the shell of lobsters 

tttd other animals. He found itnowherebut between 

the rings below. Most of the bees climbing the panes 

of a glass hive exhibited this substance ; and it gave 

the lower or posterior edge of the segment the resem- 

blance of being doable, or there seemed to be double 

^^paJes ; but it was loose, and did not adhere. 

^^P Having proved that the pellets of the limbs were 

^Bnina, apparently destined for the larvee and not for 

^B^, and having seen nothing else which could be 

^E^oaed the source of it, he conceived that the scales 
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might be wax itself. Several taken on the point of ^ J 
needle, and held to a candk, melted into a globnli 
which c^onfirmed hia opinion of the fact; and he 'wi 
the more satisiieil of the truth, from not finding ti 
scales, nnlesH during the season that bees con^tn 
their comhs. However, he was unable to seize t 
moment of the bees dptaching the scales from the4_ 
BeWes, though he conjeutui'eU they might be taken li 
bj others, if shaken out from between the rings. I(fl 
with the!« scales that the bees construct their ci 
but perhaps when the eecretioa is not in abunde 
they mix a little farina with it. 

Ur Hunter, besides, makes several interesting o' 
vations on the sti'ueture of combs. — Philoaophia^ 
Trantaclionn, for 1792, p. 143. 

IV. Faii'na, or Pollen. — Farina, or Pollen, ia t 
fertilizing dust of flowers, an<I forms a very ii 
ingredient in the ncmrlshment of the young I 
Before the discovery of the true origin of wax, it K 
supposed to constitute the rude material of that raq 
stance, being taken into the stomach, an<l c 
by some peculiar a<-tion of that organ into real wa* f 
and hence, among French naturalists, it had olilained 
the name of cire brule, or crude was. It coDsists of 
an infinite nuiniier of small globules, which, in 
ploding in con sequence of the a[iphcation of moist 
shed a subtle essence over the pistils of the floweri a 
thus effect the fecundation of the plant. The I 
eagerly set about collecting this nutritious subs 
as soon aa the season aifords it, and condnne to i 
BO tbroughont the summer, not only for !; 
use, but also for storing up against the season whl 
it is not to be obtained abroad. They may be 
served upon the anthers of flowers, gathering ti 
substance vrith unceasing activity, and forming J 
into little lenticular-shapeil pellets, which they p' 
in the baskets in their third pair of legs. They a 
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I *oU their bodies in the flower-cup, and then brush off 
the pollfiu adhering to them ; and they are sometimes 
■"seen tearing in pieces the capsules containing it, in 
order to get at their object. The colour varies ao* 
cwrding to the hue of the flower from which it is col- 
lected. In spring it is generally of a brifjht yellow or 
orange, as these are the prevailing colours of the early 
flowers, such as crocuses, snow-drops, turnips, furze, 
&c. The bee, in each escursion in search of this 
substance, visits only one species of flower. This is 
proved by the fact that the little balls with which they 
are loaded are uniformly of one unmised colour — a, 
■wise provision of Nature, for thereby is the insect in- 
stinctively led to collect, at the same moment, those 
particles only of farina, which, being homogeneous, 
will form the closest cohesion, and is further pre- 
vented from contributing to the multiplication of 
hybrid plants. 

The collection of pollen by the bee-s is made in 

greatest quantity in the earlier part of the day, before 

the heat of the sun has dried up the moisture which 

renders it more easily packed into the little masses 

ki«rhich adhere to their legs. After they are fully 

noaded, they return to their hive, and deposit their 

■Inirden in cells in which there is neither honey nor 

|rfeood. The mode in which the bee unloads itself 

s been already noticed. Planting her middle and 

iiAind legs firmly on the edges of the cell, she sweeps 

l*>#ith her fore legs the pellets from their baskets, and 

Tthns drops them into the cell. Another worker in- 

Btttantly inserts her head into this cell, and keeps it 

^tbere for a minute or two, evidently kneading the 

^ina, and probably mixing with it a portion of honey 

iidiagorged from the honey-bag, as it presents a moist 

•ftppearance on her leaving it. Farina is probably 

troixed with wax in constructing the combs when the 

Platter substance is scarce, especially in building the 

rioyal cells, the outer surface of which appears to be 
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nearly altogether farina, and only the inner snrfaQi 
of wax highly polished. But the pnncipal use <, 
this substance, after uDcIergoing, perhaps, a peculia 
elaboration, is to nourish the brood. This fact vim 
proved by an interesting esperiment of Huber— 
see Naturalists LUnary, vol. VI. 

V. Nature and Production of Honet/. — Honey, 
well known to be a vegetable product, secreted 
tlie Dectaries at the base of the corollas of flowers. . 
has been supposed by some writers to be the elemei 
principle of all vegetables, without exception, and 
dispensable to their existence; although there 
haps, no sufHcient evidence of the sacoharine mat 
of plauts being in all cases convertible into honey. Ai 
one of its secondary uses, it seems destined by Nature 
for the food of bees ; and thene industrious collector* 
fail not to appropriate the rich liquid. Sweeping the 
hollow of the honey-cup with their little probosces, the 
skilful little chemists eagerly imbibe the saccharine 
juices as they exude from the nectarium, receive them 
into the globular honey-bag, which forms their ante- 
rior stomach, and hurrying homewards with their pre- 
cious load, disgorge it into the cells prepared, for its 
reception. The quantity which each bee deports at 
one time is very small, the honey-bag, when full, not 
exceeding the size of a pea ; but the aggregate quan- 
tity collected by the whole population is prodigious. 
When the cell is full, it is carefully sealed with a n'axen 
cover, and reserved for use in winter and spring, par- 
ticularly in the latter season ; for more honey is con- 
sumed in the months of March and April, when breed- 
ing goes on actively, than during the four preceding 
months. At the same time, many cells are left open, 
and half-filled only, for daily consumption. It has 
been a subject of discussion among naturalists, wh«* 
ther the honey, after being extracted from the flow* 
undergoes any change in the stomach of the iasect ' 
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fore being deposited in the cell. Feburier is of opi- 
nion that it is subjected to the digestive process. Tlie 
celebrated John Hunter thought it remained pure, and 
in no respeet whatever altered, however long it had 
been retained in the stomach of the bee j and he is 
followed in this conclusion by his countryman, Bon- 
ner. Kirby and Spence, entomologists of no mean 
fame, have adopted the opposite opinion i but It does 
Dot appear that they had been led to thi!! conclusion 
by the result of any experiment instituted for the pur- 
pose of deciding the matter. Reaumur, however, tells 
us, that, from his experiments, he ^vas satisfied that a 
process of elaboration does take place in the food with 
which he had supplied his bees, and that the sugar 
with which he fed them had precisely the taste and 
flavour of honey. Our experience, if we may venture 
to diifer in the matter from men so deservedly cele- 
brated for attainments in natural science, leads ns, with 
Hunter and Bonner, to a different conclusion. We 
have repeatedly tasted the syrup of sugar, which we 
had seen the bees faking from the feeding-trough, and 
depositing in the cells, and could never discover the 
slightest difference in any respect, at least so far as 
taste and flavour are concerned. Perhaps the liquid 
was clearer — we sometimes imagined it was — if bo, 
this constituted the only difference. 

The secretion of honey depends greatly on the state 
of the atmosphere. During the prevalence of dry 
easterly winds, the fields present to the bees nothing 
but barrenness ; their ont-door labours are suspended, 
and but for the already hoarded stores, the brood 
would be in imminent danger of starvation. But when 
the weather is moist and sultry, and the air charged 
with electricity, the circulation of this vegetable fluid 
is considerably accelerated, and the bees kuow well 
how to avail themselves of so favourable a juncture 
for collecting their treasure. Huber remarks, that the 
collection is never more abundant, nor their operations 
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in wax more active, than when the wind is from the 
soutb, the air moist and wann, and a. storm approach- 
ing. Heat too long protracted, however, and its con- 
comitant drouglit — chill rwDB and a north wind, en- 
tirety suspend the elaboration of honey in vegetables, 
and consequently the operations of the bees. The 
quality of the saccharine fiuid is influenced by v 
causes. Something depends on the particular periw 
of tlie season in which it is collected. la Scotlaj 
the best honey is gathered in the months of Jtii 
July, when the whits clover is in bloom : and whatjj 
stored in spring, or rather in April and May, i 
and better flayoured than what is obtained in autun 
unless the bees have been during the latter f 
within reach of heath, the honey from which, is of,] 
rich wild flavour, but of a darker colour. The que"" 
of honey is, of course, much inducnced by the natn 
of the plants most frequented by the bees. The faun 
honey of Hymettus derives its excellence, it is said, 
from the wild thyme growing bo luxuriantly on the 
celebrated mountain from which it derives its nomet 
that of Narbonne, from the UJtld rosemary. The wbiti^ 
Dutch clover and the heath have been aveady notiM'^ 
as furnishing honey of a superior kind, and there ii 
district in Galloway, North Britain, where periu) 
the best honey in the kingdom is produced, owing, j 
is supposed, to the great abundance of wild thi/t 
with which the country abounds. 

We have seen it remarked in bee-publicatioi ,^ 
that the finest honey is got from young swarms ; the 
fact is so, generally speaking, but not, as we might 
naturally be led to infer from the assertion, because it 
is the produce of young bees or of fresh swanns, but 
because bees swarm only at the height of the honey- 
season, when the flowers are in theiriichest fragrance, 
and because the combs are then new, and have not as 
yet served as receptacles for the brood. The above 
remarks apply to the quality of the honey in the state 
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Kin which it ia secreted in the flowers ; ita after-treat- 
Pinent doea not improve it. The heat and vapour of 
the hive are injurious to it ; in very severe seaaona 
it ia sometimes candied ; and in the honey-harveat, 
ffbeD it is being separated from the was, its purity 
may easily be injured by imperfect management. — 
Natwralis^g Library, vol. VI. 

VI. Varieties and Species of ffoneySeei.^-'Dte 

cultivation of the common honey-bee, in the warmer 

countries of Europe, being an object of the utmost 

conser|Hence to the farmer, every means tliat ingenuity 

could devise to improve the breed and management 

of these profitable creaturea have been adopted, and 

with success. They distiaguishod three kinds or 

varieties of the common bee {apis tnett^a). The 

first is large, and of a deep brown colour; the second 

is smaller and blackish ; those of the third sort called 

"the little Flemings,'' or "little Hollanders," are much 

smaller than either, and of a fine glossy yellow colour. 

It is the latter that is very generally cultivated on the 

continent at this time. Apis raellifica is an European 

insect. Mr Hunter supposes it an inhabitant of Asia 

and Africa also ; its appearance in America may be 

accounted for on the presumption that it was originally 

introduced there from Europe, and in the course t^ 

I lime has become completely habituated to that climate. 

J ,It is s^d to have been originally peculiar to the coo- 

k, tiuent of Europ^ but this will admit of doubt 

k.those parts of Asia and Africa nearest to the south of 

)■ Europe, they cultivate the same kind as ourselves. 

k There are some other species of bees domesticated 

t like the common bee with us, in different parts of the 

I world ; and othei's again, whose wax and honey are 

\ Aought after by the natives, who do not care to take 

the charge and trouble of domesticating them. In 

Cayenne and Surinam, the species called by Olivier 

amtdihea, is an abundant and most profitable creature. 
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This little bee is of a black colour, with white b 
and long posterior feet. They build their nest ii 
shape of a bag-pipe, upon the tops of the highest tre 
The honey is very sweet and agreeable, and thin, a 
of a reddish colour. From the latter the Indians e: 
tract a spirituous liquor, of which they are pasaioH 
ately food ; of the was they make candles. This ia 
supposed to be the small black innostous wood-b 
of Barrere, which is called ouano in Cayenne. 
Latreille mentions this species, and alao aoot __ 
which be calls " PabeUle dociale" fa/itj sociatu), 
among his " apiares domestiqnes," an insect rather 
smaller than the common honey-bee (melli/ScaJ, that 
ia found in India. Specimens of it, he lells us, were 
received at the museum of natural history in Paris, 
among a collectioQ of other insects from Bengal. If 
we are not mistaken in the species, the same kind was 
likewise introduced into the cabinets of the curious in 
this country some time ago by Mr Fitchtell, who found 
it to be very commonly cultivated by the inhabitants in 
the vicinity of Bengal. — Reas' Eneyclop., art. Bee. 



VII. Most common Enemies of Bees. — In the do- 
mestic state bees have many enemies, but in a state 
of nature these are by far more numerous. As it is 
with the former we have more especially to do, we 
shall shortl}' mention those known to be most destruc- 
tive to the hive, with the remedies which have been 
proposed by celebrated bee-masters. Huber relates 
his discovery of the ravages committed by the sphinx 
atropoa (page 221), this we shall not repeat, but limit 
ourselves to the list ^veo in .Bee's -Enct/dopee^ia, 
article Bee : — While in the apiary, wasps and bomets 
are among the most formidable of those enemies ; 
they will often contrive to enter the hive, and buUd 
their nests in it, and harass the bees without mercyj 
till they leave their habitation, unless proper care be ■ 
taken to prevent such encroachments. The fl 
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L dangerous enemy in the winter, as be is able to make 
' a. passage into the bive, and devour the honey. Rats 
are equally injurious ; the house and field-mice should 
als9 be guarded against, by diminishing the entrance 
into the hive, as the cold comes on, when the beea 
become less able to defend themselves. The hives 
may be placed in such a manner that it will be im- 
possible for the mice to reach them. Birds are bitter 
enemies to the beea ; the sparrow, house-lark, and swal' 
lows in particular. Toads and frogs will place them- 
selves at the entrance of the hive, and devour many. 
Spiders will expand their snares near the hive, and 
entrap numbers. The species aranea ealcina lies in 
ambush for the bees in the corolla of flowers, and 
fastens upon them when tbey come to sip tiie nee- 
tareous fluids. Ants of almost every kind penetrate 
into the hive, attack the young brood, and plunder the 
combs of the honey. The stink of certain species of 
ants is go offensive to bees, that they will quit their 
hives to avoid it, or if they remain, become sickly. 
Some larvte, or caterpillars, are likewise exceedingly 
injurious to the bees, the honey, the comb, and hive. 
Phalama melloniella, or honey moth, too frequently 
secures its residence in the hive, and deposits its eggs; 
which hatching produces a larva of a pale flesh colour, 
that subsists entirely on the honey. The eggs of 
another phalsena, the was moth, P. cerella, give birth 
to far more destructive larvs than the former: for 
these no sooner burst from the eggs, than their ope- 
rations commence ; they attack the comb, which they 
perforate in a variety of intricate passages, burrowing 
and feeding as they proceed, till they reach the bottom 
of the cells in which the beea are lodged; here they 
remain in security, and not uncommonly compel the 
colony of bees to leave their residence. Ttie old 
combs are those that are generally infested by this 
^^ creature. A third sort of moth, phalaina aocielta, 
^^ breeds likewise in the honey-combs of some bees. 



Hives of bees that have awarmed more thau once, and 
such also as contain but little hooey, are most exposed 
to the depredations of these insects ; for the half-ex- 
hausted combs serve to shelter them, and the scaoty 
store of honey or wax sappHea them at least with 
food to the detriment of the colony. Bees are sub- 
ject also to a. peculiar species of jwdiculug, called ll 
bee-louse. Hives of bees that have swarmed i 
than once, and such as contain but little honey, i 
most exposed to those troulilesome vermin. The hf 
in this case should be cleaned at the farthest ooi 
every week, and the stools on which they stand e 
morning) for the latter are likely to harbour the lar 
and moths, or other insects, as well us tlie hive, 
these obnoxious creatures cannot be entirely exdrpab- 
ed without taking away the infected hive, removing 
the bees, and cleansing it, before it is restored to the 
former station. The lice of bees are of a. slender 
shape, or filiform, and of a ferruginous colour, and 
may be destroyed by strewing tobacco over the be^. 

VIII. Maladiet of Bees. — In the spring the beea 
are subject to a kind of dysentery, which proves often 
fatal. The matter which they void at this time, when 
so aflbcted, instead of being of a reddish yellow colour, 
is of a muddy black, and has an intolerable smelL 
Columella supposed this annual distemper to be oc> 
casioned by the bees extracting too freely the juices 
from the blossoms of the spurge and elm trees or, m 
others believe, from the lime tree. There are writers 
who, dissenting from this opinion, attribute it to the 
quantity of new honey, of which they are known to 
eat to excess at that season of the year. Again, otben 
imagine that it is caused otily hy their long stfty in 
the hive during the winter, when tbeyare constrained 
to feed on the coarse wax, if their honey fails to af- 
ford them a suihcient quantity of food. Madame 
Vicat, in the " Meraoires, &c," of the Ilerne Society 



f for 1764, ascribes this dietemper to the hoDey, which 
the cold has candied ia the hive during winter. The 
irue cause of this distemper seems to be unknown; 
but it is certainly contagious and very destructive. 
A good rempdy I'or it was long unknown. AriBtoma- 
chua recommends the remova,! of the vitiated combs. 
For the recovery of the bees affected with this dis- 
temper, a new remedy has been adopted ujion the 
continent : they prepare a syrup composed with an 
equal quantity of good wine and sugar, which is ad* 
ministered to the bees in every hive, either by pouring 
it into the eellN, or placing it within the hive in a 
saucer, or any other shallow Tcs&el ; this hau been 
found an exeellent reslorative. 

About the end of the spring, another disorder some- 
times makes ils appearance, which Tin Carne de 
Blangy calls a " vertige," or vertigo. This is sup- 
posed to be occasioned by the venomous properties 
of certain plants on which they feed, The symptoms 
are manifested by a diizy manner of flight, by their 
iDTolunlary startings, falls, and oiher gestures, in at- 
tempting to pei-form their usual operations, or in ap- 
proaching the hive, and by the lassitude that succeeds 
these symptoms. This distemper has been hitherto 
found incurable. 

Bees are liable to a third distemper, the symptoms 
1 oi which are a swelling at the estremity of the an- 
I tetinas, which becomes also much inflamed, and of a 
I .yellow colour ; the head assuming shortly after the 
r $asae tint, the bees lose their vivacity, and languish 
rtiU they die, unless a proper remedy be applied. In 
\ France, they give them Spaaish wine for this disorder. 
There ia still another distemper which sometimes 
I makes its appearance among bees, for which the eon- 
T 'tinental agriculturalists administer Spanish wine, as 
I la the former cases. This is a kind of pestilence by 
[ which many bees are cut ofl'. It happens when the 
' queen bee has placed the eggs carelessly in the comb. 
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SO that the larvto periih in the cells, or that they a: 
killed by the cold, or bad management in Qourisfainj 
EUid feeding them ; when numbers die, and infect tl 
rest. The only attention requisite in this case is ' 
take away the infected combs, scent the hive with ll 

perfume of aromatic plants, and give them the wia 

to sip, as above mentioned, in order to strengthen and 
restore tliem from tlieir sickness, — Sees' Eneyclop. 

IX, Effects of Cold. — Cold, generally speaking,! 
prejudicial to bees. When tempted by a bright si ' 
after a fall of snow, a few have left their comfort ' 
dwelling, they are quickly chilled, and in a very a. 
period are past recovery. But with ordinary | 
cautions, in stopping crevices, and providing a si 
oient external covering, a well-peopled and well-prrf 
vided hive runs no hazard from even the severel 
winter. Consistently with that wisdom that shincj) 
forth in every part of creation, insects that feed npon 
leaves, flowers, and green succulent plants are gena«I> 
ly in a torpid state during the winter, when they can- 
not procure for themselves subsistence abroad. Bees 
are in this state, and eat little, while cold weather 
lasts ; but they are by no means in so complete a 
state of torpidity as to eat none at all. On a mild 
day in winter, when the sun shines and the wind is 
low, we often observe them eagerly taking advantage 
of this favourable temperature, and coming abroad in 
hundreds to enjoy theniselves in the open air. If we 
a^a a leaf-hive in the very depth of the cold se&soD. 
we shall find them closely clustered together, bnt in 
near contact with the provision- eel Is \ and the wh<^ 
mass moving without separating, and by this meatn 
doubtless contributing to preserve the general wannt]i. 

It has been made a question among bee-writns; 
whether a mild or a severe winter be most favourable 
to the health and well-being of these insects ? 
ner and others are adyocatea for mild winters ; t 
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White, Bevan, &c., maintain tiiat severe winters are 
most salutary. We are of opinion that the question 
admits uot of a general determination, but that ejiecial 
regard must be had to the state of the hives — a. (cir- 
cumstance which has been too little taken into ac- 
count in the discussiou. In a well-found luve, it ia 
of very little importance to the inhabitants of what 
nature the winter may be. If it is severe, they have 
enough of internal heat to preservQ them from the 
severity of the esternal atmosphere. Huber found 
that when the thermometer in the open air stood 
several degrees below the freezing point, it rose, when 
plunged into a populous hive, to 86 and 88 degrees. 
Swammerdam observes that the heat of a hive is such, 
even in the middle of winter, that the honey never 
crystallizes, unless the hive be very weakly peopled. 
Reaumur found brood of all ages in the month of 
January ; and the same thing was experienced by 
Huber, when the thermometer witliin the hive stood 
at 93 deg. If, on tlie other hand, the winter be mild, 
the bees consume food partially, and frequently go 
abroad into the open air ; and by thus voiding their 
excrement preserve themselves in health. But the 
case is far otherwise with a hive thin in population, 
and scantily provisioned. In severe weather, their 
numbers are too few to keep up the vital warmth, 
and they are iu imminent danger of perishing, should 
the cold continue for a lengthened period. Should 
the winter he mild, they consume their stores j and 
on the arrival of spring, if they still survive, they run 
the hazard of perishing of hunger. We ore decidedly 
of opinion, therefore, that> the temperature of the 
winter has much less influence on the prosperity of 
the apiary, than is generally imagined ; and that the 
bees coming safely tjirough that inclement season, 
depends in almost every case on the abundance of 
population and of food. — Nat. Lib. 
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XI. — Si'luation of the Apiary. — In the praetical 
nagement of bees, the formation and due arrangei 
of the apiary is of some importance. The prime i 
■itea are shelter from the extremes of heat and 
and quiet. Facing southwards, the hives should 
carefully Hcreened from the north and north- 
group of yonag trees, or a close-growing hedge 
answer the purpose well ; or advanta^ may be takn 
of a range of buildings, or a garden wall. In avuling 
ourselves, however, of the shelter of buildings, care 
must be taken to keep the hives at suefa a distance as 
to be clear of the rain-drops, and from the eddying 
winds caused by such a localily. A distance of ntil 
less than eight or ten feet should intervene between 
tliem and the screen ; and of this space the haJf- 
breadth next the hives should be laid with fine gravel, 
to absorb the moisture, and keep it free from wueds, 
grass, straws, ttc. The space of ground between 
in front of the hives, to the estent of at least " 
feet, should be covered in the same manner. 

Quiet is essentially necessary to their doing 
Bees do not thrive in the near neighbourhood of 
cessant noise. The apiary, therefore, should be at n 
distance from smithies, mills, steam -engines, &:c., and 
also from such manufactories as emit noisome smell*. 
The hives should be elevated about fifteen inclics 
the ground, on a tingle post or pedestal, in prefe 
to three or four, wliieh is the usual number- 
are thus prevented by the projecting edge of the 
board from climbing over and reaching the entri 
It may be laid down as a good rule to have the ' 
placed as far from one another as the extent 
apiary will admit. When standing at intervals 
only two or three feet, the beesare very apt to quanvl 
amongst themselves. They sometimes mistake their 
own proper domiciles when too muoh crowded to- 
gether, especially when hurrying home wards in 
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working aeasoa, or hastening to escape a sLower, and 
the mistake is attended with fatal consequences. lu 
feeding a weak hive, a close neighbourhood is parti- 
cularly (langeroiiB ; the smell of the syrup is quickly 
diffitsed over the whole colony, and pillage generally 
ensues. Id swarmins, too, when the newly departed 
emigrants ore discouraged by a auddeo blast or change 
of atmosphere, and the queen Imstens to return to her 
old abode, her ignorance of the locality, having, if a 
young queen, never been abroad before, renders her 
very apt to mistake and enter a hive where she is by 
Qo means welcome, and, the swarm following her, a 
bloody conflict takes place. All these ioconveniencea 
point out tbe propriety of a large interval between the 
hives, and this arrangement is especially called for 
when, as in very extensive apiaries, the hives are 
placed in double rows. We do not approve of double 
rows; they occasion great confusion oilen in the 
swarming season. If the number of hives be too 
large for a single row, let there be a second group 
~ formed, in another quarter of the grounds. This de- 
vtached apiary will be found useful in such operations 
p require the temporary removal of stock-hives froni 
iKir original stations. 

Water is essential to the operations of these insects 

ctoring spring and summer : a shallow pebbly stream 

in tbe vicinity will, therefore, be most advantageous, 

where they can drink without danger of drowning. 

Its absence should be supplied by artificial means ; 

and a shallow vessel of water placed in a secluded and 

quiet quarter of the apiary, having a few smooth 

round stones thrown into it, of a size to project above 

the surface, and ailbrd footing to the drinkers, will 

^unewer the end. 1'he neighbourhood of large sbeeta 

^Btf water, however, or of broad rivers, is injurious; 

^^■u little foragers, in crossing during high winds or 

^Bhshing rajns, perish by hundreds in a single day. 
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Covered apiaries, or bee-houses, are common in 
Englaad, and are sometimes, though rarely, met with 
ill Scotland ; they have their advantages, but are not 
without serious drawbacks. They aSbrd shelter from 
the extremes of heat and cold, and, when properly 
constructed, are also a complete protection from 
thieves. But when the number of hivea is great, i'"' 
expense of such structures is so considerable as 
preclude entirely their being brought into comi 
use. fiesides, their confined limits render it ne _ 
sary to pla.ce the hives quite close to one another — 
an arrangement which we have already noticed as a 
great evil. A good thick coat of oat or rye-slraw. if 
the hives be of that material ; or, if of timber, a weU- 
seasonedand paiuted surtout of tir-plank, three-fourths 
of an inch in thickness, resting on the fioor-board, 
and having a vacant space of an inch between it and 
the hive, will be quite sutlicient security against the 
extremes of heat and cold. 

Of conrse it is highly in favour of the bees when 
the apiary is situated in a country abounding with 
such natural productions as the industrious insect can 
turn to account. Large heaths, sheltered with woods, 
are extremely productive of honey, as the wild tliymc 
and other flowering plants with which they abound, 
are not cut down by the scythe ; and the heath itself 
retafuns In bloom till late in the season. The plane- 
tree, the whole willow tribe, the furze or whiir, the 
broom, especially the Spanish kind, furnish a rich 
store both of honey and farina. The bees do not 
feed indiscriminately on every species of flowewi 
several of the most splendid and odoriferona are 
wholly neglected by them, while they select others, 
the flowers of which are extremely small, and not Ap- 
parently possessed of any very valuable qiulities. 
Moreover, they give a decided preference to thoie 
spots where a great qwantihf of their favourite flowers 
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grow together. On the contineDt, fields of buck- 
wheat afford a copious supply, though the honey ex- 
tracted from it is of a coarser kind ; and in our own 
country, the white clover (Trifolium repens), will, 
in fine weather, be found thronged with them, while 
scattered plants that afford more honey are neglected. 
When a variety of bee-flowers flourish in the same 
field, it is said they will first collect from those which 
furnish the best honey; if, for example, several species 
of thyme grow together, they prefer the lemon thyme, 
which is of a richer fragrance. 

The bee-master will do well to supply his favourites 
with such flowers, &c. as are not found growing spon- 
taneously in his neighbourhood. In addition to the 
gooseberry, currant, and raspberry bushes, and the 
several orchard trees, the flower-borders in his garden 
should be well stocked with snow-drops,* crocuses, 
wall-flower, and, above all, with mignonette, which 
affords honey of the richest flavour, and which con- 
tinues flowering till the near approach of winter. 
The rich melliferous blossoms of the Buddlea globosa, 
too, the bees are very fond of; and some of the Ca- 
calia tribe afford an ample store. " The Cacalia 
suaveolens" says Darwin, " produces so much honey, 
that on some days it may be smelt s^t a great distance 
from the plant. I remember once counting on one 
of these plants, besides bees of various kinds with- 
out number, above 200 painted butterflies, which gave 
it the beautiful appearance of being covered with ad- 
ditional flowers."* Besides these, the plants of Bo- 
rage (Borago), and viper's Bugloss (Echium vulgare), 
yield a very considerable quantity of the rich liquid. 
The former is eagerly resorted to by the bees ; it is 
an annual, and blossoms during the whole season till 
destroyed by frost. In cold and showery weather, 
the bees feed on it in preference to every other plant, 

* Economy of Vegetation, Canto IV. 

2^2 
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owing to its flowers being pendulous. The Bugloss 
appears ns a troublesome weed among corn, and 
grows on dry soils in great profusion ; it is a biennial 
plant. Turnips, particularly the earlj garden Iciod, 
shoiilU lje sown and allowed to remain id their beds 
during the winter ; and they will in consequence, by 
their early flowering, afford a seasonable siqiply of 
tiirino, anil also a. smEdl portion of honey early in 
spring. The whole cabbage-tribe also may be made 
to contribute (heir share ; and mustard-seed, when 
sown in successive crops, will cootinue blossoming 
for many weeks. — Ibid. 

Xn. — On the management of Sees in Spring. — 
About the first or second week of February, unless 
when the season is stormy, the bees will be observed 
venturing cautionsly to the mouth of the hire ; and if 
the sun shines out about mid-day, the little eager 
foragers will be seen spreading their wiugs joyfully, 
launching forth into the air, though with ii low tinud 

flight, and roaming from bush to bush in search of 

some plant that may yield a modicum of farina- 
the Queen has already begun to lay the eggs i 
workers ; and although there is always a certd 
quantity of this kind of food in the hive (the pnj 
duct of the preceding year's gathering), for the com' 
brood, ihe provident insects are aware that an ad 
tional supply will be required, aud rouse tliemselvi 
accordingly from the winter's inactivity. The col 
lection of farina, however, is, at this early periotfc 
very scanty. The few bees that are seen, during the 
montli of February, entering their domiciles with theif 
yellow loads, derive them almost solely from the sn< 
drop, the crocus, and the furze-blossom. At thiset 
period, therefore, the owner cannot help them, hoi 
ever anxious to do so, as far as farina is concern 
In other respects, however, equally important, he !i 
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it in his power to minister essentially to tbeir welfare, 
DBiJaely, by supplying them plentifully with honey or 
syrup of sugar. In the article of honey, nooe of the 
insect families of a. judicious bee-master will be defi- 
cient ; he has, it in to be presumed, kept none as 
stock-hives which did not possess stores suAicient, and 
more than sufficient, to carry his bees through not 
only the winter muntha, but those of spring also. But 
even to the well-provisioned, a little additional supply 
will be welcome, and prove advantageous, infusing 
fresh spirits into the hard'Working labourers, encou- 
raging the laying of the Queen, and consequently 
contributing greatly to the rapid increase of the popu- 
lation, and to the production of early swarms. We 
need not fear being over-liberal j the bees are eiicel- 
lent economists, and will carefully husband what we 
entrust to them. 

The first care of the cultivator, after the appear- 
ance of his bees in spring, ia to inspect his hives. 
Liftiug them gently from the stool, he will sweep 
away all the dead bees, eggs of moths, scrapings of 
wax, mouldiness, or other oflensive matters that have 
accumulated during the winter, and clean and dry the 
floor-board effectually. The lower part of the combs, 
where the population is scanty, is sometimes found to 
be mouldy ; it wiU save the workers much trouble, 
and contribute to their health, to cut those parts away. 
Let the cover, if of straw, be next taken off; mice are 
oflen found lodging between it and the hive, and, se- 
cure from observation, work their way down into the 
interior. The cover should be renewed, and carefully 
fastened close to the hive by one or two wooden 
hoops. As the consumption of food in spring is very 
great, in consequence of the prodigious quantity of 
brood reared — the queen laying at the rate o" 
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appears anythiug like a defJcieacy.* \o branch of 
bee-managenuint requires more attentiun tliau the 
feeding operation, and very many hives, we fear, are 
irretrievably injured by the injudicious manner Id 
which supplies of food ate admlDistered. Giving them 
in a uold state, or in a state of fermentation, or at 
improper periods, costs every year the lives of thou- 
sands of bees. No food should be givea in spring till 
the bees shew, by their coming abroad, that it may be 
offered tbem widi perfect safety. A simple mode of 
feeding is by meaiia of a small drawer, having a float 
pierced with holes, inserted in the thickness of the 
floor-board, at the back of the hive. Liquid honey, 
or syrup of sugur, a little warm, may he poured into _ 
this drawer in the evening, after the bees have r 
in-doors from the labours of the day. It is taken u^ 
immediately, and the smell is completely gone befon 
the morning. 

It is of very material importance in feeding, 
tjuard against thu admission of stranger befs to ti 
feeding vessel. This may be effected by shutting u 
the hive completely aller the feeding-drawer, abovf 
deBcrihed, has been inserted, allowing only the adm' 
sion of air. One circumstance, however, may rend 
this precaution abortive ; some of the hquid may b 
and very often ia, accidentally spilt in pushing thf 
trough inwards, the consequence ot which is, that ttit 
smell of the syrup, when the hive is opened) will at* 
tract strangers, and eventually lead to plunder. It il 
a good method, therefore, to administer the food, \i 
it is given at the external entrance, in a cov<.. 
vessel, ha,ving its opening at one aide placed close t< 
that of the hive, so that the bees proctied directly (i 

* Tbe food pven to beel in autumn niBy be either boncf 
□r sugar i but in spring it nhould alivnyg be lioney, la sun 
doea not form so good an ingredient of the jell; wbicli noa 
rialiea the young brood. 
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the trougii, without having any commnnication n-ith 
the open air, and, consequently, without afibrdiDg an 
opportunity of cidmittance to strangers. 

As the season advances, the spring flowers appear 
in greater abundance, the gooseberry and cnrrant 
bushes fiirnish both honey and farina, the seeding 
turnips and early sown mustard present a very consi- 
derable supply ; the furze, also, is in full bloom, and 
the bees become less dependent on artificial feeding. 
But, unless the weather be remarkably mild, and the 
stocks of more thon ordinary richness, the adventitious 
supplies ought not to be withdrawn till the beginning 
of May. During March and April, the activity and 
bustle of the hive are greatly augmented, and the in- 
dustrious foragers may be seen in a genial morning 
hurrying with their loads into the hive in crowds, and 
jostling and driving one another about with most un- 
ceremonious haste. In_ a strong hive, from 50 to 70 
bees, as already stated, may be observed entering in a 
minute ; and, when about to purchase a hive, we 
cannot have recourse to a more decisive testimony of 
its strength than the numbers that enter loaded with 
farina in a given period of time. It is, in fact, during 
this season, about the beginning or middle of April, 
that such purchases can be made with less risk than 
during any other part of the year. The winter is 
past, and the more trying season of early spring, 
especially the latter half of February and the whole 
of March, during which periods more bees die than 
at any other. Their consumption of honey is then 
so great, from the circumstance of the Queen having 
begun her laying, and the rapidly increasing quantity 
of brood, that none but well provisioned hives can 
support the expenditure. In April, however, the 
industrious insect begins to get something out of 
doors ; besides the gooseberries and currants, the seed- 
ing turnips and furze, the willows are putting forth 
I (heir catkins, and the buds of the plane and horse- 
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chestnut are swelling, all of wliich contribute to rclievft 
the winter magazinea and render it quite safe for* 
buyer lo set about forming his apiary. Let him^ 
therefore, choose a. fine morning, when the bees are 
busily engaged in carryiog in fariRa, and observe 
attentively, and iu their tnru, all the hives from vhich 
he is to select his purchase, counting the number of 
each that enter within a. minute's space. He will 
fix, of course, on those that exhibit tlie greatest 
number. 

The cultivator will sometimes at this season dis- 
cover, I o hia mortification, that one or more of his. 
hives has been totally deserted by the inhabitants. If 
there is no want of honey in the combs, and no ap- 
pearance of miee or other vermin having obtained ac- 
cess to it, the probable cause uf tliis desertion is the 
death of the queen during the winter, from age or 
from accident. In such circumstances, the whole po- 
pulation will gradually leave their habitation ; and 
while many wander about in the cold, and ultimately 
perish, othei's may be seen dispersing ihemselvea 
among the other hives in the apiary. The owaes 
shoulii in this case shut up the hive, carry it into 
dry place, and reserve it for a late swarm, to whi( 
it will be a valuable acquisition. — Jbid. 

Xin^-MelfioAi of Taking the ffonet/—'Tiu 
are three modes of taking the honey, each of whi* 
has its advocates ; namely Partiai Deprivation, B^. 
plicable to storied and leaf hives ; Suffocation, — uA 
Driving, that is forcing the beea to quit their ma- 
gaxines, and uniting the expelled inhabitants tg tha 
Btock-Uives. Partial Deprivation conaista in af^TO- 
priating early in the season a portion of the storaa. 
Id preparing prospectively for thus sharing in the 
|>roduct3 of the hive, the cultivator who pursues tbe 
storifying system, immediately after the swannit^ 
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of which his hire consists, placing it undermost, or 
as it is called by some bee-masters, Nadir-ing. 
The brood-comba contained in the uppermost story, 
will, as the young bees are hatched, be quickly filled 
with honey, and may be removed about the beginning 
of AugQBt. The top cover is then replaced on the 
next story in position, which was originally the 
lower, and is now the upper. In ordinary geasoDs, 
the bees will have ample time to lay in BulHcient food 
for winter and spring use, after the. abstraction of 
this portion of their stores. As the combs of the 
upper hos are frequently found adhering by their 
lower extremities to the bars of the nest, it will be 
necesaary, before removal, to separate them by means 
of a very thin long-bladed knife or a tine wire (a 
pianoforte string will answer well), drawn through 
the hive at the point of junction. The operator will 
nest expel the bees from this box or story, by lifting 
the top-cover, and blowing' in a little smoke, which 
will cause the inhabitants to retreat quickly to the 
lower regions. The box may then be taken atfay, 
without the operator running the risk of the slightest 
annoyance. The same eDect may be produced by 
driving. The honey found in this removed box, will 
not be all honey of the current season, and conse- 
quently is not so delicately fioe. It is also some- 
times found mised with, or rather deposited above, t 
layer of farina. Should it be wished, therefore, tt 
obtain a supply free from these imperfections, the 
^L empty story which is added may be placed above, 
^M instead of beloui the original stock, and the honey 
^1 will thus be of a superior kind. This mode of operat- 
^M ing is called su^er-ing, iu contra ■distinction to 
^M Mat/ti'-ing." 
H This practice of partial deprivation has never yet 
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become general, because it is liable to frequei 
even iu improved hives, and Ijecause the fiill benet 
is not derived IVom it at the very commencement d 
the system. The liability to failure, the first of the 
objections stated, ia owing in most iuBtancea, not to 
the mode, but to the period of the operation. An- 
cording to the too common practice of those who a 
friendly to deprivation, a portion of honey is abslrao ^ 
ed from the hives about the beginning or middle • 
Septemlicr ; and the owner compliments himself a 
his moderation in being content with a part ii 
of the whole, and on hia tiiimanity in saving the liv^ 
of his industrious favourites; wiule in nine instancy 
out of ten, he finds, an the arrival of March, that b 
moderation and humanity have been altogether 
availing ; and that he has saved them from a vident 
death by suftbcatioo, only to expose them to the 
more tardy, but not less cruel death, by starvation. 
Whereas, if deprivation take place soon after the 
swarming season, as already recommended, and is 
managed with discretion, the issue wilt be very diffe- 
rent, and ultimately more profitable to the owner, 
than the almost universally practised mode by suSb- 
cation, which ia too welt known to need dcsciiption. 
The latter system may yield a greater return in pro- 
portion to tiie hives operated upon, — but in th) 
former there is a much greater number of hiv^ 
available. . 7 

We are now to compare the Suffocating Systemwii 
that by which, even though we defer the honey hu 
vest to the usual late period of September, we ■ 
obtain the same quantity of produce, and at the aani 
time save the lives of the bees. " Were we to kiffi 
the hen for her egg," says Wildman indignantly, ' 
cow for her milk, or the sheep for the fleece it beara, 
every one would instantly see how much we should 
act contrary to our interest ; and yet this is practised ^ 
every year in our inlmman and impolitic slaughter ofl 
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i the bees." It is mortifying to find writers of some 
oelebrity in this branch of rural economy, defending 
the practice of suffocation, and nsing sudi arguments 
OS the following! — " If he who dines every day on a 
good dish of aniraal food, does not find fault with the 
farmer who sold his cattle to the butcher, or who car- 
ried them to the market after he had himself cut their 
throats, — why does he esclaim against the Bee-cuili- 
vator who Buffocatea insects destined by Nature to 
die in the following year ?"• Independent of the con- 
sideration that the carcase of the bee is not, like that 
of the sheep or ox, of use after its death, and that ad- 
vantage may be derived from it while in life, the cold 
calculating spirit which cotdd approve and recom- 
mend such uncalled-for barbarity, seems very incon- 
sistent with the enthusiastic admiration of the insect 
generally felt by apiarians, and betrays more of the 
aeKishness of the honey- merchant, than the generous 
feelings of the delighted Naturalist. 

as clear as day, that the advantage of the 
owner is best consulted by saving the lives of his bees ; 
because, independent of the satisfaction of eschewing 
the odious task of sacrificing what we have long 
watched with bo much anxiety, and contemplated with 
much admiration, the conservative system yields as 
large, if not a larger produce than the destructive, 
with this additional advantage, that the honey is not 
deteriorated by the unwholesome fumes of the sulphur 
made use of in suffocation ; and, in the next place, we 
have the industrious collectors themselves ready in 
another season to renew their labours and add to our 
riches, — and reqairing only to be united to some well- 

I provisioned stock-hive which can afford to mmntain 
them. It is pitiable to reHccl that the small degree 
of additional trouble required in uniting them, t should 



I 



lAi 



1 queen 



338 APPENDIX. 

pTore so effectual an abstacle to this canaervative 
practice. Yet the operation with each hive so treated, 
need nut occupy more than fifteen or twenty minutes. 
Id the evening when all are quiet, turn up the hive 
which is to be operated upon, fixing it in a ch&ir from 
which the atuifed bottom has been removed ; place an 
empty hive above it, wrap a cloth round the point of 
junction, to prevent the bees from coming out and 
annoying the operator; then, with a short stick or 
stone in each hand, beat round tlie sides but ffenlb 
for fear of loosening the combs. In five minutes th| 
panic-atruck insects will hastily mount into theempi 
hive, with a Joiid humming noise expressive of tht 
trepidation. The hives are then separated, — that Ci 
taining the bees is placed on its usual pedestal, — 
the other containing the honey is carried o£ 
union is nest to be effected. Turn up the stock-hiwi 
which is to receive the addition to its poputationr- 
vrith a bunch of feathers, or a small wateriug-pai 
such as is used for watering llower-beds, drench then 
with a solution of ale and sugar, or water and sugai. 
made a little warm. Do the same to the expelled 
bees ; and then placing these last over the stock, moutb 
to mouth, a smart rap on the top of the hive will drivt 
them down among the bees and combs of the under- 
most hive. Place this last on its pedestal, and the 
operation is corajileled. The strong flavour of the 
solution will prevent them from distinguishing be* 
tween friend and stranger ; and their iirst movementi 
after recovering from their panic, will be to lick the 
liquid from one another's bodies. This mode of ope- 
ratiug is applicable to all kinds of hives. It will be 
an advantage, though attended with a little adtUtioiuU 
trouble, to search for, and destroy the queen of the 
expelled bees, before the union takes place. Two 
queens cannot subsist together in one hive. — Ibid. 

XIV.— 27iB Umon ofSioarrm uiitk their Slockt, 
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«/■ Sivarms or Utockt with each other, in case of tiieir 
being or becoming weak, has been attempted in va- 
rious ways, and with various success, depending per- 
haps, in some degree, upon the skill and adroitness of 
the operator. Upon the storifying plan this operation 
will rarely be necessary, excepting in the case of weak 
stocks, as it is not a very common oocurrenoe for sto- 
rified bees to swarra, and when they do so, they gene- 
rally throw off strong swarms. Still the object may 
'Occasionally be desirable, and it is worthy of attention, 
for the tenants ofweil-JiUed hives are always the moat 

The titree uaual methods by which union has been 
attempted, and indeed, their advocates say, accom- 
plished, aTefumittg them, — immersing them «( water, 
— and aspersing them with svgared or honeyed ale. 
To these wemay addafourth, namely, operating upon 
their fearit, by confining them for a time, and then 
alarming tiiem by drumming smartly upon the outside 
of their domicile. It was operating on their fears that 
enabled Wildmao to perform such estraordinary feats 
with bees. When under a strong impression of fear, 
says he, they are rendered subservient to our wills to 
such a degree aa to remain long attached to any place 
they afterwards settle upon, and will become so mild 

I and tractable, as to bear any handling which does not 
burt them, without the least show of resentment. 
The neateit and most sdentific mode with which we 
are acquainted of uniting vjeak famiiies together in 
harmony wets invented by the Reverend Richanl 
Walond, whose experience in the management of beea, 
for nearly half a century, entitle his opinions concern- 
ing them to great respect. Hia theory and practice 
upon this subject are as follow: — 'Bees,' says he, 
'emit a peculiar odour, and it is by no means impro- 
bable that every family of bees emits an odour pecu- 
liar to itself; if so, as their vision seems to be imper- 
fect, and their smell acute, it may be by this distinctive 
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and peculiar odour lliat they ore enabled to dtscrirai> 
nate betwixt the individuals of their own family anil 
those of a stranger hive. Upon this supposition, if 
the odours of two separate stocks or swarms can be 
su blended as to make thcra completely merge into 
each other, there will then probably be no difficulty 
in effecting the union of any two families that it may 
be desirable to unite. To accomplish this end, there- 
fore, Mr Walond had recourse to a. very ingenious 
contrivance : he procured a plate of tin. the size of a 
divider, and thickly perforated with boles, about the 
size of those in a course nutmeg-grater. Having 
confined, in their respective hives or boxes, the two 
families to be united, and placed over each other, with 
only a divider between them, he introduced his per- 
forated tin plate upon the divider, which was then 
withdrawn. Immediately the bees began to cluster 
with hostile intentions, one family clinging to the 
upper, the other to the under side of the perforated 
plate i when, after remaining in this state for about 
twenty-four hours, they had so fer communicated tu 
each other their respective effluvia, and so completely 
commixed were the odours in both hives, that on with- 
drawing the perforated plate, the bees mingled toge- 
ther as one family : no disturbance was excited, bat 
such as arose from the presence of two queens, 
custom being always, in such case, to dethrone one 
them. According to Huber this is effected by si 
I combat between the queens. Keys has observed 

Itktse incorporationa aeldom turn to account uni 
thet/ be effiscted in sv7ianer i and when it is considered 
that the principal gathering months areMay.and June^ 
(excepting in those neighbourhoods that abound ia 
lime, sycamore, and other trees that are apt to ' ' 
affected with honey-dew,) we cannot, of course, 
pect them to be very successful. 
This plan of the Rev. Richard Walond is very 
genious, and unquestionably, on his authority, prO' 
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I oar position, — that smell is one of tlie aenies used by 
I tte bees to detect a stranger — and lead us to doubt 
the authenticity of accounts which state that the sys- 
tem of uniting casts by means of driving has been 
uniformly successful. 

Our aim, however, is not to condemn, hut to shew 
that fumigation is the easiest and surest operation. 

The plan is as follows : — In the autumn, three or 
four fuzz-balls, or putf-balls (a kind of fungus grow- 
ing in the meadows, and commonly called " the 
. Devil's Snuff-bos"), must be pulled before they are 
[ folly ripe. These must be thoroughly dried in an oven, 
I and kept dry till wanted. A round box, made of 
J thick tin, without any solder, must be provided. This 
Irbox must be about two inches in di.imeter, and an inch 
I Ud a half deep, with a conical moveable top, about an 
Linch and a half high, perforated with holes. The 
I bottom must also have three holes in iL With this 
I box, and a piece of a fuzz-ball, about the size of a 
I ten's egg, in readiness, the operator commences by 
('fixing an empty hive, of the same size as that from 
e intends to take the bees, securely, in an in- 
I verted position, in a pail, or some other convenient 
i'tttensil. A sharp pointed stick having been stuck 
Bltito the empty hive, so as to stand upright within it, 
['the box is fixed thereupon, by inserting the stick into 
e of ihe holes in its bottom. ITie piece of fuzz-ball 
lis then lighted and put in the box, over which the co- 
■ttical lid is placed. The hive from which the bees are 
K''(o be taken is then placed over the empty hive and the 
Bbuming fungus. To keep all close, a wet cloth is put 
I Kiund the place where the two hives join. In a mi- 
Vnute or two the bees may be heard dropping heavily 
[ into the empty hive, where they lie stupified. After 
n a short lapse of time, the full hive may be tapped, to 
I. cause the bees to fall faster. On removing the uppar 
l-'ldve, the bees from it mil all be found lying quiet at 
f<tiie bottom of the lower one. The queen may be 
2 f2 
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taken from theva and placed under a glass, with a little 
hooey on a stnall piece of corab. The stiipified beei 
must then be sprinkled freely with a thick syrup made 
of sugar and ale boiled together. The hive contain- 
ing the bees with which it is intended to unite tlie stu- 
jiified bees must now be placed on the top of that con- 
taining the latter, just as the hive was from which they 
have dropped. A cloth must be closely fastened round 
tlie two hives, so as to prevent any of the bees from 
escaping. The hives in this position must be put 
aside, where they will not be likely to be thrown down 
ur disturbed. The bees in the upper hivp, attracted 
Iiy the scent of the syrup, go down and begin to lick 
ihc sprinkled bees clean. The latter gradually revive, 
and all get mingled together, and ascend quietly in 
company to the upperhive, where they dwell as if they 
had always been ouc family. The two hives should 
be left undisturbed for twenty-four or thirty hours, al 
the end of which the upper hive is to he removed * 
placed immediately on the spot from whence it 
taken. The object of taking the queen away ii 
avoid all risk of disagreement. It is, however, recom^ 
mended to preserve her as long as she will live, lesl 
any accident should happen to the sovereign of the 
other community. — Partly from BagHt 
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Bees reduce ibe wax of Ibe royal cell), 
They relain tbe queens ibem for some t 
Singular effect of a eouiid cmilled by perfect queens, 
Beei feed the yuung cjueeus rciUDed in the ceili. 
Conduct of queens succetiively hatched, 
Tbe bcee guard tlie royal cells from tbeit Btlaeks, 
Combats between young queens. 
The bees testify indiBerence to a virgin qaeea. 
How a hive can throw several successive awnroia, 119 

Eoyal cells built when the i^ueen Isys the eggs of males, 121 
Closed when tbe liirvK are about to transform to nymphs, 133 
Tbe queen should lay bt'fore swsriuing to lighten her for 
flight, ...... 

She quits the hire when the royal larvK are ready to 
tranaform to nyinphs, .... 

Her first eggs in ber new hive are those of worberE, 
Tbe young queens in the old hive ere prevented from all 

leaving ibeir cells at once. 
Conduct of the Grst queen quilting ber cell. 
Bees are akrmed at the prospect of bad weather, and 

aM-ann only in a fine day. 
Young queens Efe liberated from their ceils according to 
H^ their age, , . . , . 

^B Probably the bees determine this frani the aound emitted, 

^H Queens reared from ibe larva: of workers are mute, 

^^k Those bred during the lime of swarming are otherwiie, 

^^H The young queen conducting a swarm is in a virgin state, 
^^B Royal cells wi'h eggs or very young larrte never are it- 
^^1 tacited by the queen, .... 

^^H Conjectures on tbe cause of Bwarming, 

^H^ The formation uf swurms is attended wJtb singular fact*, 

^H Bees are aivare of tbe species of eg^ deposited in tbe 

^B different cells, 

^H Effects of amputating tbe qaeen's i 
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J It oblitemies their mutual enmity, . 




144 


Use of the antennie. 
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Mutilated (emB.les leave the bife alone, 




149 


Absiud to desttoy bives to reap iheir prnduoti. 
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Advantages of the book or leaf hive. 
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It renders the beea Iraetable, 




154 


They are affected by the sudden introduclion o 


light, 


ib. 


Pracees ot forminff artificial awsrms. 
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It is the invention of Scbiraeh, 
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Bees can be forced to work in wax. 
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Uniform distance between the combs. 
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Bees always Gil up intervals, 




ib. 


Only a moderate portion of iheir stores ii to be removed 


160 


Natural heat of bees, 




161 


Distance of tbeir excursions. 




162 


Opposite views of Schiracli't diacorery, 




16S 


The author'a hypothesis, 




166 


Metamorphosis is repugnant to reason. 




167 


The faculties and organs of the common bee may he un- 








ib. 


Mutual enmitv of female humble bees awakenei 


byfecun. 




dfliion, ; . . . . 
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History of black bees in hives. 




169 


Their enmities, .... 




ib. 


They are seen in the same colony in successive 


years, 


171 


Fertile workers lay only the egga of males. 




173 


Tbe workers among humble bees and wasps ar 


e alio re- 




stricted to them. .... 




174 


The workers of ants petieb ofmr union, 




176 


Schirach unjustly accused of plagiary. 




179 


Senses of bees, .... 




182 


Their sight ia very acute, . 
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■ Their sense of taste the least perfeci. 




184 


H The odour of honey tlieir moat powerful attraction. 


186 


H The instinct of tbe humble bee is more refined 




187 


^B Singular intercourse between bumble and domestic bees. 


ib, 
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^^P Influence of difTerent O(]oui« on bees, 


';sM 


Tbe odour of tbeir own poison cMilea tbeir anger. 


i^^^M 


How Ihcy repel diaDgreeabk lensalioni. 


19^^H 


Instinet in leplBting a lost queen, . 


IDS^H 






J In twentj-four hours bees have prepared to replace her, 


19^^H 
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^H U il by tbe antcnnic exclueivelf. 


20^^| 


^B When Ibese cannot toucli ber. bees proceed oa if sbe were 


-20^1 


^M ...... 

^B Tbey guide bees in nil t)ieir operationa. 


^^1 


^P Tbeir use during the iiigbt to exclude strange insects. 


204^^1 


■ Probably bees have hearing. 


illt^H 


They are not afTccied by sounds bearing no relation to 




their instincts, ..... 


2Q|^^| 


Eipeiimenls on bees in roriSed and vitiated air. 


20^^| 


Males suffer most 




H| All perish from inhaling carbonic acid gas, . 


^''^^l 


^M The stigmata carry on respiration, . 


^oj^^l 


^M Two nevir ones discovered, .... 




^M Bees preserve the air of their hives pure, . 


ili^^l 
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^M They have no substitute for external air, . 


Sl^H 


^ft Bees ventilate their hire, .... 


d^^H 


^^k Eiperiments by Burnens, .... 


^'^^1 


^^H Bees ventilate or fan themaeWes to obtain coolness, 




^M Heat and noxious odours induce them to do so, . 


2I^^H 


^^V It is not practised by tbe males of ilaiDentic or humble 


^^H 


^g bees 


311^^1 
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^^ A new enemy of bees, . , , . 




^B The sphinx atropos destructive to bees, 


33^^l 


^^^ HivesartiGcially protected by a grating. 


i^^^l 


^^M Beea themselves barricade their enuance with wax, 




^H It is only when danger is imminem, 


29^1 


^H Weak hives construct a dcfeuce against invaders, , 


ii^^H 


^B The defences are removed before swanniiig, 


J 



No precautions taken, if the cnirnncc be artiGciallj re- 
stricted, ...... 

Peculiar Eound emitted hy tbe spbinx. 

It may affect the bees, .... 

The BphiNx introduced among humble bees i» deatrojed, 
K is not observed to consume honey, 
The abdomen found full of il, . , , 

Bcca destroy their own fortifications in spring, 
Predatory beea, ..... 

Reaumur's opinion on wax, 
Hunter discorered tbe receptaelee of wax, . 
It is produced by workers only. 
The recepEac[ea described, , . , . 

Eight waxen scales are produced by each bee, 
These ascertained to be wax, . . . : 

Some difference subsists between them and the wa.i oF 
the combs, ..... 

TLey undergo a preparation, . . . : 

Bees producing them ore peculiarly organised. 

Wax probably transudes from the stomach to (he rings, 

It is produced from honey, . . . ! 

Wax is obtained from sugar. 

The coarsest sugar produces the finest wax, 

Wax 13 otiginally white, . . . . : 

Two kinds of workers are in a hire. 
Their anatomical structure is different. 
Wax secreted in twenty-four hours after beea haye fed, ; 
The honey of hives is never consumed but in necessity, 
Combs are constructed only when honey is abundant in 
the flowers, .....; 

Circumstances under which bees are most active, . i 

Experiments proving that pollen does not enter wax. 
Bees supply iheir young with it, . . . : 

Anomalies when forced to work in wax from sugar, i, 

Arcbiteclure of beea, . . . . i 

Theirorganization, ..... 

It haa no reference to the cells, 
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Secretion of wax in bees, ..... 254 

While going on in one class of bees, another advances the 

works of the hive, .... ib. 
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The work advances slowest in ascending, . . 282 
Cells are not horizontal, .... ib. 
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Departure from three lozenges and return, . ib. 
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progress, , . . . . ib. 
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Bonner advocates mild winters, 

White, Beran, Sic. advocate aevcre ivinter*. 

Situation of the apiar; — should luce Ibe eouth in a ibel- 

tered aituatioii, ..... 
Quiet easencial to tbc ivell-doing of bivea, 
Kivea should be placed at coneidereble diatancei, 
Water essential to the opetationg of beei. 
Covered apiaries of very questionable advantHge, 
Bees give h dei^ided preference to certain lituationa. 
Management of bees in spring, : 

The stool and lowec combs should be inspected and 

cleaned at this season, .... 
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